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PREFACE. 

When I began teaching Botany in the Hughli College 
for the B.A. Examination in January 1879, I felt the want 
of a text-book adapted for Indian students. The plants 
giveu as examples in the English, American and German 
text-books are not procurable in India, and thus render 
these works unsuitable for Indian requirements. 

These pages are the result of my leisure hours for four 
years. Almost everything in this volume is deduced from 
my own personal experiences. 

The brevity required in an introductory treatise will be 
my excuse if I omit the details necessary for a more accu- 
rate knowledge. It would be impossible, even were it 
desirable, to define, in an elementary work of this kind, 
every scientific term in use by every writer. 

As the object of a study of natural science is the culti- 
vation of the observant faculties in the relation to the 
phenomena of nature, the specimens for examination, both 
by the naked eye and by the aid of a microscope, must be 
readily procurable, otherwise the interest and benefit of 
the study is lost. From an educational point of view, the 
value of an acquaintance with natural science lies not so 
much in the mere accumulation of facts as in familiarity 
with the methods of scientific investigation. The man who 
has been well trained in physical science has so great an 
intellectual advantage over the man who has not been 
thus trained, that, other things being equal, he will be able 
to form a sounder judgment, not only on ^scientific ques- 
tions, but on things in general. 

Sir J. D. Hooker has stated, that “the pupil may well 
afford to forget all the Botany he has learned, provided 
only that he retains those habits which it inculcates, of 
observing accurately, reasoning intelligently, and describing 
what he has seen more methodically, accurately, and con- 
cisely than he would otherwise have done.” 
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Professor Huxley, in an address delivered at Birmingham 
on 1st October 1880, said, that “ the distinctive character of 
our own times lies in the vast and constantly increasing 
part which is played by Natural Knowledge. Not only is 
our daily life shaped by it — not only does the prosperity of 
millions of men depend upon it, but our whole theory of 
life has long been influenced, consciously or unconsciously, 
by the general conceptions of the universe, which have 
been forced upon us by physical science. 

“ In fact, the most elementary acquaintance with the 
results of scientific investigation shows us that they offer 
a broad and striking contradiction to the opinion so impli- 
citly credited and taught in the middle ages. 

“ The notions of the beginning and the end of the world 
entertained by our forefathers are no longer credible. It is 
very certaiu that the earth is not the chief body in the 
material universe, and that the world is not subordinated 
to man’s use. It is even more certain that nature is the 
expression of a definite order with which nothing interferes, 
and that the chief business of mankind is to learn that 
order and govern themselves accordingly. Moreover this 
scientific ‘ criticism of life ’ presents itself to us with 
different credentials from any other. It appeals not to 
authority, nor to what anybody may have thought or said, 
but to nature. It admits that all our interpretations of 
natural fact are more or less imperfect and symbolic, and 
bids the learner seek for truth not among words but among 
things. It warns us that the assertion which outstrips 
evidence is not only a blunder but a crime.” 

With reference to the phrase * applied science,’ lie stated, 
— “ I often wish it had never been invented, for it suggests 
that there is a sort of scientific knowledge of direct prac- 
tical use, which can be studied apart from another sort of 
scientific knowledge, which is of no practical utility, and 
which is termed ‘ pure science.’ But there is no more 
complete fallacy than this. What people call ‘applied 
science is nothing but the application of pure science to 
particular classes of problems. It consists of deductions 
from those general principles, established by reasoning and 
observation, which constitute pure science. No oue can 
safely make these deductions until he lias a firm grasp of 



PREFACE. 


V 


the principles ; and he can obtain that grasp only by per- 
sonal experience of the processes of observation and of 
reasoning on which they are founded.” 

The practical benefit derived from the study of the 
abnormal vital phenomena of plants has, of late years, 
received a good deal of attention. Sir James Paget recently 
counselled human pathologists to study the diseases of 
plants. There, he said, you will be able to study elemental 
pathology — the pathology of cells and tissues freed from the 
complexity of a circulating blood and a nervous system. 

The greater part of the student’s knowledge must always 
bo gained in the field, or with the dissecting knife in hand. 
Still he will need to be guided by the experience of previous 
observers, and to be acquainted with the recognised des- 
criptive terms used in his science. It is for these purposes, 
and not to replace the necessity for observations of his 
own, that I have introduced the tables given at pages 5, 7, 
13, 15, 17, 19, 31, 40, 43, 46, 50 ,53, 65, and 67. These tables 
will also be found useful in describing plants (see p. 71). 

With reference to the naming of plants found during 
excursions (see pp. 286 — 293). The following works are 
essential for reference. With regard to flowering plants, 
consult Roxburgh’s Flora Indica, Mr. C. B. Clarke’s Edition. 
Flora of British India, Hooper : “ This new work might 
be supposed to supersede Roxburgh altogether, but I do not 
think that non-professional Botanists can use a book con- 
taining 15,000 species, unless they have many landmarks, 
both of orders and genera, well fixed in their minds. To 
search a book of this size for a plant is worse than search- 
ing for a needle in a bundle of hay. Now, Roxburgh’s 
book, it has heen found by experience, is a useful book for 
planters and other English denizens who, without being 
great Botanists, take a sufficient interest in the plants to 
spend a little time in really working with & book.” — Clarke. 
For the naming of cultivated plants, a manual of gardening 
by Mr. T. A. C. Firminger will be found useful. 

For the purpose of naming non-flowering plants (Ferns), 
the Synopsis Filicum of Hooker and Baker should be con- 
sulted (see pp. 232 and 236). For the naming of Mosses 
and Liverworts, refer to books mentioned at pp. 246 and 
247. No plants are so easy to prepare for the herbarium 
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as mosses ; they easily part with any moisture which they 
have imbibed; and if common care is used, they are not 
liable to be spoiled by damp or seriously injured by the 
depredation of insects. 

With regard to the Tballophyta, the English Edition of 
Sach’s text-book (Clarendon Press) should be consulted; 
also works named on pages 263, 273, and 281. 

The tables given at pages 80//, 80 k, 187, 229, 246, 256, 
and 278 will be found useful by beginners to enable them 
to get a general idea of the position occupied by the vari- 
ous groups of plants in the vegetable kingdom. 

The whole of the present work has been carefully revised 
by Mr. W. Botting Hemsley, of Rew. 

“ At the meetiug of the British Association at Swansea 
in August 1879, a new classification of Cryptogams was 
proposed by Mr. Alfred W. Bennett. He retains Sach’s 
class of Protophyta for the lowest forms of vegetative life : 
but restores the primary division of the remainder of 
Thallophytes into Fungi and Algse, as being more conve- 
nient to the student, and at least as much in accordance 
with probable genetic affinities. 

“ As regards minor points, the Cliaraeeas are removed alto- 
gether from Thallophytes, and again constituted into a 
separate group of the first rank ; Myxomyoetes are regard- 
ed as presenting a low type of structure, scarcely raised 
above the Protophyta, and not exhibiting true sexual con- 
jugation ; Volvox and its allies arc removed from the 
Zygospores to the Oosporese ; and the Plucosporeii! are 
separated off as a distinct order from the Fucacem. 

“ The Thallophytes are, therefore, first of all divided into 
three primary classes : Protophyta, F ungi, and Alga*. The 
Protophyta are divisible into two sub-classes, Protomyeetes 
and Protophycese. The Protomyeetes consist of a single 
order, the Sehizofiayces, of which Saceharomycos is regarded 
as an aberrant form. The Protophyce® are composed of 
the Protococcacea?. (including Palmellacern and Scytonemese), 
Nos toe ace 83 , Oseillatoriese, and Rivularie<e. The Myxomy- 
cetes are treated as a supplement to the Protophyta.* 

“The Fungi are made up of three sub-classes, employing 
in the main the same characters as Sach’s, but in their 
terminology, using the syllable ‘ spern ’ instead of ' spore.’ 
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The first division, the Zygomycetes (or Zygosperniea: 
Aehlorophyllacese), is composed of the Mucorini only (includ- 
ing the Piptocephalidte). The second, the Oomycetes (or 
Oospennese Achlorophyllacea’), comprises the Peronospovea: 
and SaprolegnicsB (including the Chytridiaceae). The third, 
the Carpomycetes (or Carpospcrmcm Aehlorophyllacese), is 
made up of the Uredinca?, Ustilagineai Basidiomyeetes, and 
Ascomycetes, the lichenes being included in the last as a 
sub-order. 

“ The Alga? are arranged under three corresponding sub- 
classes. The Zygophyceae (or Zygosperm e:e Chlorophyll laces#) 
is made up of the following orders : — Pandorinean, Hydro- 
dictyese, Conforvaceso (under which the Pilhophoracea? may 
possibly come), UJotricliacero, Ulvaceso, Botrydiea;, and Con- 
jugate (the last comprising the Hesmidiea?, Diatomacefe, 
Zygnernaeeso, and Mesocarpea*). The Oophyccs© (or Osper- 
mea Chlorophyllacese ) includes the Y 7 olvocinea i , Siphonea* 
(with the nearly' allied Dasycladeie), Spluwropleacejr (Gido- 
goniacete), Fucaccm, and Ph;.eosporea\ The Carpophyeeso 
(or Carpospermea? Chlorophyllacea?) is made up of the 
Coloochsutese and Florideie. 

" The Clmraceie constitute by themselves a group of pri- 
mary importance; the Museinesc are unchanged, comprising 
the ilopatiese and Musci (including Sphaguacesn). 

“ Iu vascular Cryptogam it is proposed to revert to the 
primary distinction into Isosporia and Heterosporia as 
most in accordance with probable genetic affinities. The 
Isosporia cousist of the Filices (including Opliioglossaceapi, 
Lycopodiacea?, and Equisetaeea?. The Heterosporia comprise 
the Rhizocarpese and Selaginellacea?. In the terminology of 
the Heterosporia, the inconvenience and incorrectness are 
pointed out of the use of the teiins ‘ Macrospore ’ and 
‘ Macrosporangium and it is proposed to call the two 
kinds of spores, and their receptacles respectively, Micros- 
pore, Megaspore, Microsporangium, and Megasporangium ; 
or better, in reference to their sexual differentiation, Andvos- 
pore, Gynospore, Androsporangium, and Gvnosporangium.” 

W. H. G. 


CniNSURAH ; 

November, 1882. 
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CHAPTER I. 

The External Form of Plants. 

Animated nature is divided by naturalists into two 
kingdoms — animal and vegetable, easily distinguished from 
each other in their more highly developed forms, but passing 
insensibly into each other in their simple ones. In a botani- 
cal sense, the largest trees and the microscopic 1-eellod 
fungi and algae (see Fig. 92ee, page 80 d) are alike plants. 
The essential difference between plants and animals is in 
their mode of nutrition. Most plants feed upon inorganic 
matter, which they absorb in a liquid or gaseous state ; 
whilst animals feed upon organic matter formed by the 
vital processes of animals and plants. Consequently, plants 
have no complex digestive organs ; and their classification 
is based mainly upon their mode of reproduction, and upon 
the infinite variety of modifications exhibited by their 
reproductive and the hitherto subsidiary organs. 

The study of botany is best commenced with the careful 
observation of the different parts of living plants, their 



£ A. TEXT-BOOK OF INDIAN BOTANY. 

positions and arrangement in reference to one another, the 
order iu which they make their appearance, and their uses 
to the plant itself Every portion of a plant which has a 
distinct function to perform in the phenomena of vegetable 
life, is called an Organ. “ The term Member is used when 
we speak of a part of a whole, in reference to its form or 
position, and not to any special purpose it may serve. In 
the same manner, from a morphological point of view, the 
stems, leaves, hairs, and roots are simply members of the 
plant-form ; but a 'particular leaf, a particular portion of 
the stem, etc., may be an organ for this or that function, 
which it is the province of physiology to investigate.” 

All the members of the most perfect plants, such as 
mangoes, palms, ferns, and mosses, etc., may be referred to 
a few original forms : 1st, the axes (caulomes), comprising 
the root and stem, which is the central part or column 
of a plant, around which the other parts are disposed. 
2nd, the foliage leaves (phy Homes), termed in popular 
language simply leaves, the organs of assimilation, and 
the transformed or metamorphosed leaves, which are also 
recognized as leaf-like, including the thick scales of bulbs, 
the cuticular appendages of many tubers, the parts of the 
calyx and corolla, the stamens and carpels, many tendrils 
and prickles, etc. 3rd, the hairs (trichomes), including root- 
hairs, glandular hairs, etc., the distinguishing character of 
which is, that they all originate as outgrowths of epi- 
dermal cells. In these plants the process of development, 
that is, the gradual advancement of growth, through a 
series of progressive changes, has given rise to the produc- 
tion of a diversity of parts (differentiation) ; hence the 
term Uormophyta has been given to them. In algse and 
fungi, roots, in a morphological sense, are always absent, 
and the idea of the leaf, as understood in the higher plants, 
can no longer be rightly applied; for these vegetable 
structures the term Thallophyta is used, the thallus 
performing the function of axes and leaves. Although in 
general the distinction between connophyta and thallo- 
phyta is easily recognized, certain groups or both sides 
possess so close an affinity to each other, that no sharp 
boundary can be drawn between them. 
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Fig. 1. 


The Root. 

The term Root is applied iu botanical morphology (in 
contrast to its use in popular language) only to such out- 
growths of the substance of the plant as are clothed at 
their growing apices with a layer of tissue, the rootcap 
(see Fig. 1 ). This cap is well seen in the aerial roots of 
Ficus Inclica (Bat), which are of a pinkish white colour; 
the rootcap is the dark brown portion at the apex ; it is 
also well seen in the aquatic roots of Lenina. Roots occur 
only in those plants the tissue of which is penetrated 

Fi". t >. by fibro-vascu- 
lar bundles; and 
they themselves 
therefore always 
contain fibro- 
vascular bun- 
dles, A root is 
usually formed 
even in the 
young embryo 
which proceeds 
from the ferti- 
lized ovule, and 
Sped of Ldb-lab is generally 

rulffare germi- +V,„ p ■ 

Dating, shewing vvIXIlOU me Jrri- 

the radicle or Diary Root (see 
primary root. F j gs g and 3). 

In many dicoty- 
ledons the pri- 
mary roots con- 
tinue to grow 
vigorously ; i n 
monocotyledons 
and cryptogams, 
they are weakly 
and soon die. 
Besides the pri- 
nt ary roots, 
there are usually 




Fig. 3. 



Longitudinal section through the 
apex of a root, shewing the rootcap, 
fundamental tissue, fibro-vascular 
bundles, and epidermal tissue magni- 
fied (after Thome). 


Cotyledons, 
plumule, and 
radicle of Lab- 
lab vulgare. 


formed in addition a large number of secondary roots : when 
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the stem possesses clearly developed nodes and internodes, 
these roots commonly proceed from the former (see Figs. 4 
arid 5). Occasionally roots may arise in abnormal positions 
from stems, leaf-stalks, and leaves: these are termed adven- 
titious roots (see Fig. 6). 

Fig. 4. Fig. 5. 



Cutting of Sngar-cane shewing 
the secondary roots developed 
from the nodes. 



Fibrous secondary roots of 
Cy notion dnvtylon . 

Fig. G. 



When the radicle or primary root lengthens and dilates 
it is termed a tap-root, as in most dicotyledons (see 
Fig. 7). A fusiform root is a thickened tap-root, taper- 
ing towards the apex, the lateral branches being only 
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slightly developed, as in Daucus carota (G&jar) (see Fig. 8). 
A napiform root is a tap-root, in which the upper portion is 
very largely developed, as in Beta vulgaris (see Fig. 9). 

Fig. 8. 


Fig. 7. 



Tap-root, as in many 
dicotyledons. 

Fig. 10. 



Fibrous and tuberous roots 
of Asparagus. 



Fusiform root of 
Daucus carota. 


Secondary roots, which are fili- 
form ( thread-like), as in grasses, are 
termed fibrous. Fibrous and tu- 
berous secondary roots occur in 
Asparagus (see Fig. 10). 


The following abstract shews clearly the different forms 
of roots : — 

fTap Root: Ex., Many Dicotyledons, 
f Primary Roots < Fusiform Roof : Kx., Carrot. 

* l Napiform Root: Ex., Beet. 


Roots -{ 


Secondary Hoots 


{ Fibrous Root : Ex., Grass. 

Fibrous and Tuberous Roots : Ex., Asparagus. 


L Adventitious Roots Ex,, Banyan and Bryophyilum. 
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Roots growing free in the water, as in Lcmna and Pistia, 
are termed aquatic (see Fig. 11). In Ficus Indica, roots 
are given oft* by the branches, which for a time grow free 
in the air: these are termed aerial. In some orchids, 
as in Vanda Roxburyhii, the aerial roots remain uncon- 
nected with the soil, fixing the plant on the brandies of 
the tree on which it grows, and drawing nourishment from 
the air and the decaying organic matter that accumu- 
lates in the crevices of the bark : such roots are called 
epiphytic . In Laranthus (Manda), See., the roots pene- 
trate the surface of the plant oil 
which they grow and become 
f organically adherent to its tissues 

’ s " * so as to derive nourishment from 



it ; these roots are termed para- 
sitic (see Fig. 12). Roots rare- 
ly form chlorophyll (the source of 
tlie green colour of plants) ; usually 
they are quite colourless, not only 
when they grow in the ground, 
but also in water or in air. 


Fig. 12. 
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Abstract of roots arranged according to the substance 
from which they draw their nourishment : — 

/'Terrestrial Roots: Ex., Mangoes, Palms, etc. 

1 Aquatic Roots : Ex., Pistia. 

Roots < Aerial Roots : Ex., Banyan. 

I Ephiphy tic Roots: Ex., Orchitis. 

Parasitic Roots : Ex., Loranthus. 

The Stem. 

The stem is usually the ascending portion of the axis, and 
includes all those parts of a plant morphologically equivalent 
in hearing leaves. Structurally, it differs from a root 
in having no development of cells forming a cap over 
the growing apex. When the stem is thickened and 
remains underground, as in some Aroidcce (Kachh), it is 
termed a Oorm (see Fig. 13). 

Fig. 13. 



It is f very common occurrence with Cryptogams and 
Angios^nns for the axes to continue to grow under- 
ground, land to send up at intervals long foliage leaves or 
shoots. jWhen such axes lie horizontally or obliquely on 
the grojnd and produce lateral shoots, they are called 
rhizom$, examples of which are to be found in Zinger- 
bemcecj (Add, Haldi), Marantaeeai (Pdti), 
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(Shaltik), Ferns, &c. Rhizomes can be distinguished from 
ro;ots by possessing leaf-scales ; they resemble a number of 
conns, and while growing at one end, slowly die away at 
the other. 'Tubers (me Fig. 14) and bulbs (see Figs. 15 & 16) 
are also stem structures ; the former are characterized by 
the preponderance of the axial mass with a very small 
amount of leaves; the latter, on the contrary, by the pre- 
ponderance of leaves closely united round a short stem. 
The bulb is termed scaly or sqnamose when ,the leaf-scales 
only partially overlap, as in Lilium, Oxalis, &c. (see Fig. 15), 



Tuber of a Potato, 

shewing the rudimen- Scalv bulb of Lily, 

tarv buds (eyes). 


Fife- ic. or tunicated, when the sciles form 

complete sheaths to the bulb, as 
in the Onion (Peyaj) (see t'ig. 10). 

Stems developed above-ground 
are woody, as in the matgo and 
palm ; succulent, as in fount ia 
(Nsigphind) ; herbaceous, as in La- 
biates (Tulsi), where theyremaiu 
green, and do not become jvoody. 
A woody stem, when branned, as 
in the mango, is sometimes called 
Tunicated bulb of Onion, a trunk ; when uubrancheq as in 
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the palm, a caudex. Runners are stems producing buds 
and secondary roots like a rhizome, as in Pistia (TakdpAna) 
(see Fig. 17); the independent plant thus formed is called 
an off-set or stolon. 

Fig. 17. 



Plants of Piriia ; the smaller one to the right is of later growth, and is 
connected with the parent plant by a runner. 

Stems are usually round (see Fig. 18); they are, how- 
ever, sometimes square, as in Labiates; in Cereus hexa- 

gonus the stems are six- 
sided ; in Cyperacece (Mu- 
tha) they are triangular 
(see Fig. 18). Most stems 
arc solid, but in the major- 
ity of Chumvnm, Oucur- 
bitaceae , in Umbelliferm 
(Gil jar), and Eqimetacece, &c., they are hollow. Leaf- 
like shoots (cladode*) are found in those phanerogams 
in which large green foliage leaves are 'wanting, and re- 
place them physiologically ; their axial structure is of con- 
siderable superficial extent, and they produce and expose 
to the light large quantities of chlorophyll ; they generally 
only bear very small membranous scale-leaves. Opuutia 
(see Fig. 20), Coccoloba (see Fig. 21), and Xylophylla, fur- 
nish good examples of cladodes. 


Fig. 18. 



Portions of triangular, ribbed, and 
square stems. 
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Axes which have the power of climbing are termed 
twining or climbing stems. This twining is a conse- 
quence of unequal growth. Only a few plants twine 
to the right ( Dextrorse , i. e., from right to left as 

Tig. 23. one looks at 

the support 
round which 
the plant 
twines), fol- 
lowing the 
course of the 
sun or of the 
hands of a 
watch: among 
these are some 
Dio scot e a. i 
( see Fig. 22) ; 
the greater 
number twine 
to the left (Si- 
nistrorse), as 
Convolvula- 
ccai (see Fig. 
23), &c. Some 
plants are en- 
dowed with 
irritable or- 
gms(tendrUs) 
which, when 
they touch 
any object, 

Climbing stem twining c j aS p ; fc . t h ese 

organs are 

sometimes metamorphosed leaves ( leaf -tendrils), as in Olori- 
osa and various leguminous plants (see Fig. 24). Examples 
of stem-tendnls are to be met with in Vitacece, Passifio- 
racece, &c. Stems also have the power of climbing by hoolcs , 
as some Palms, Brambles, Bougainvillea, Spectabilis, Artabo- 
try sodomtissimus. Othei plants climb by means of adven- 
titious roots, as some orchids, Hoya, Ficus Scandens, &c. 
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The following abstract clearly shews Darwin’s classifica- 
tion of climbing stems : 

1. Stems that twine spirally in a 
dextrorse or sinistrorse manner. Ex- 
ample : Convolvulus and Dioscorece. 

, 2. Stems that twine by means of 

Climbing Stems. tendrils. Example: Pea, Cucurbitacete. 

3. Stems climbing by means of hooks. 
Example : Climbing Palms. 

4. Stems climbing by means of adven- 
titious roots. Example: Climbing Pig, Ivy. 



Compound lea! of a Pea, in which the 7 terminal leaflets are metamorphosed 

into tendrils. 



FOEMS OF STEMS. 


FOKMS OF STEMS. 
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Branching. 

“ The different members of a plant spring out of one 
another ; the members produced may be similar or dissimi- 
lar to the member which produces them. In the former 
case the formation of new members is ordinarily termed 
Branching.” 

There are two principal forms of branching, viz. : first, 
Dichotomous; and second, Monopodia l. 

Dichotomy is caused by the cessation of the previous 
increase in length of a member at the apex, and by two 
new apices arising at the apical surface close to one another, 
which develop in diverging directions. Dichotomous 
branching is very common among Thallophyta, especially 
Algte and the lower Hepaticte; it rarely occurs among 
Phanerogams. “ In Mouopodial branching the new mem- 
bers originate by lateral budding; the generating structure 
following the direction of its previous axis of growth con- 
tinues to grow at its apex, while lateral structures are given 
off beneath it.” This is the usual mode of branching in 
most Phanerogams. The development of Dichotomous 
branching may take place either in a forked or in a sympodial 
manner; forked, when at each bifurcation the two branches 
develop with equal strength ; sympodially, when at each 
bifurcation the one branch develops more strongly than 
the other. 

An original Monopodial branch system may develop in a 
racemose or in a cymose manner. In the racemose system 
the primary shoot continues to develop more strongly than 
all the lateral shoots ; in the cymose development the lateral 
shoots are the strongest. Of this last form of development, 
there are three kinds : (a) the dichasium, when two or more 
lateral shoots develop more strongly than the primary 
shoot which soon dies (this may be termed false dicho- 
tomy) ; (?>) the true cyme ; and (c) the sympode, which 
occurs when one lateral shoot develops with greater vigour 
than the portion of the primary shoot which lies above its 
origin. The following abstract with examples will make 
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the matter more clear (after Sachs ) : — 

MODES OF BRANCHING. 


Dichotomous. Monopodial. 

I 1 


Forked: Ex., Sympodial: Ilacemose : Cymose. 

Liverworts. Ex., Selnga- Ex., Stems of I 

Corifersc ; | | | 

Inflorefrceuces Dichanium: Cyme: Ex., Sympode: 
ofrnanyPha- Ex.. Carissa, Caryopliyl- Ex., Bora- 
nerogams. Car and as laceae. giuacese. 

(Karanclia). 


The Bud. 

The hud is a compound structure, composed of the grow- 
ing end of the shoot surrounded by a number of rudimen- 
tary leaves. The leaves being formed quickly, one after 
another, envelope and overarch the end of the growing 
shoot, and thus form a bud. It is onty when perfectly 
developed that the leaves turn outwards from their posi- 
tion in the bud. The growing apex represents the future 
stem with the intervals ( internodes ) between the points of 
origin of the leaves as yet undeveloped. If these intervals 
undergo a considerable and often very great extension, the 
leaves, when escaping from their position in the bud, become 
placed at a distance from one another, and the result is, a 
stem with extended intemodes. As respects the position 
of the bud, it is terminal when it is situated at the end 
of a branch ; axillary when it grows in the axil of a leaf 
(i. e., in the angle which its upper surface makes with the 
stem), or adventitious when it springs from any other part 
of a stem except these two. The latter kind occurs but 
rarely ; and only in plants in a very active state of vitality, 
as on detached leaves of Bryopkyllum and some Begonias, 
&c. Gardeners take advantage of this curious phenomenon 
in propagating these plants. 

Shoots which become detached from the mother-plant 
in a but slightly developed condition, and then continue 
to grow by independent nourishment, while they repeat 
the peculiarities of the primary shoot, are called Gernmce 
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or Bulbils ; the propagation by gemmae is very common 

in the Liverworts; bulbils 
frequently occur in the 
D ioscorece (see Fig. 25), 
Liliacece, etc. 

The relative position of 
the bud-scales, foliage leaves, 
sepals, and petals in the bud 
nmy be termed their cestiva- 
tion, and is usually imbri- 
cate when the margins of con- 
tiguous loaves overlap one 
another ; less frequently it is 
valvaic, as in the calyx of 
Malvaceae, when they merely 
touch one another by their 
edges. The principal forms 
of imbricated ms ti vat ion are 
the vcxillary peculiar to the 
Papilionaceae, when one leaf much larger than the rest 
Fig. 26. encloses the others ; equitant, when each leaf 
sharply folded embraces its successor, as in the 
Graminem (Fig. 26) ; obvolute, or half equitant, 
when each succeeding leaf embraces only one- 
half of the blade of its successor ; and quincun- 
cial, as in the calyx of the rose, when two leaves 
are covered, two uncovered, and the fifth so placed 
that one of its margins overlaps one of the 
covered leaves and the other is overlapped by 
one of the outer leaves. 

By vernation is meant the position occu- 
ned by the separate leaves in the bud. The 
principal forms are the conduplicate, when the 
eaf is folded perpendicularly at the mid-rib, 
as in the Graminese and Sapotacese ; and invo- 
Eqnitant Jwte when both margins are rolled inwards, 
activation towards the mid-rib, as in Artocarpus (KAntdl), 
of a grass. Nelumbium, and Quisqualis. When both mar- 
gins are rolled outwards, towards the mid-rib, the vernation 
is termed revolute , as in Nerium (Karabi) (see Fig. 27) 



Portion of stem of a Dioscorerv, with 
a bulbil at the axis of the leaf. 
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and Polygonacece (Marich) ; in Palmece (Supdri, Tdl, &c.), 
where the blade is folded, as in a fan, it is termed 'plicate ; 
convolute i, when the leaf is rolled up from side to side, with 
only one edge free, as in the plantain (see Fig. 28) ; circinate, 
where the apex of the leaf is rolled down towards the 
base, as in the ferns. The terms (estivation and vernation 
are occasionally vised in a somewhat different sense to that 
given above, aestivation (prefloration) being the term used 
for the arrangement of the floral members in the flower- 
bud before the expansion of the flower; and vernation 
(prefoliation) being used to denote the arrangement of the 
foliage leaves in the leaf-bud before its expansion, includ- 
ing the mode of folding of separate leaves, and their rela- 
tive position to one another. 

Fig. 27. 

A 

c/ \o 


Kevolutc vernation 
of Nerium. 



Fi g. 28 . 



Convolute vernation 
of the Plantain. 


Abstract of the arrangement of leaves in the bud : — 


f Estivation 


Arrangement I 
of leaves in j 
the bud. \ 


^Vernation 


j' Imbricate 
[^Valvate .. 


fVcxillary: Ex., Papilionacea;, 

! Equitant : Ex., Grasses. 

) Ohvolnte. 

IQuincuncial: Ex., Calyx of the Bose. 


Ex., Calyx of Hibiscus. 


'Conduplicate : Ex., Sapota. 

Involute: Ex., Nelumbium. 

Involute: Ex., Nerium. 

Plicate: Ex., Many Palms. 

Convolute: Ex., Plantain. 

^Circinnate: Eau, Ferns. 
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Leaves. 


Leaves are the lateral structures issuing from the stem 
and its branches below their growing points. “ Foliage 
leaves are always distinguished by their green colour owing 
to their containing abundance of chlorophyll. It is these 
which in popular language are exclusively called leaves. 
From the point of view of the theory of descent we are 
justified iu considering all other forms of leaves as sub- 
sequent metamorphoses of foliage leaves. These latter are, 
therefore, regarded as the original typical leaves.” The term 
Phyllome is used in a comprehensive sense to signify any 
leaf, or modification of a leaf springing from the axis ; it 
always originates from the growing cellular tissue; never 
Fii , 29 from those parts of 

the stem which 



already consist of 
fully differentiated 
tissues. Leaves 
have their origin 
from the external 
tissue of the stem, 
never from the in- 
ternal tissues, as is 
the case in roots 
and branches. Usu- 
ally, leaves are 
formed of several 


Sections through the cellular tissue of a leaf, ^ ‘ 

shewing the different kinds of cells and inter- and tll0 layei'STIiay 
cellular spaces iu the lower part of the leaf then bo distill- 

(magnified). guished into epider- 

mal tissue, fundamental tissue, and fibro-vascular bundles ; 
the system of the fibro-vascular bundles running into 
the leaf, forms the so-called vernation; there is usually 
a mid-rib which runs from the base to the apex of the 
lamina, and divides it more or less symmetrically into two 
similar halves. 


According to the functions and positions of leaves, they 
may be classified into four kinds : First, Seed, leaves, or 
cotyledons, formed within the seed ; they are sometimes thin 
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and resemble foliage leaves, 
they Are thick and fleshy, 


Fig. 30. 



Inflorescence of Aroide ee surrounded 


as in Convolvulace® ; sometimes 
as in Leguminosse and Cucur- 
bitaceae. Second, Cover- 
ing leaves : In this class are 
included bud-scales, as in 
Ficus Indica, &c., bracts, the 
leaves of the inflorescence, 
or flower region of the stem 
(these are mostly smaller 
than the foliage leaves), the 
glumes that enclose the 
flowers of Gramineae, the 
paleai interspersed with the 
flowers in many Compo- 
site, and spaihes in Aroidese 
(see Fig. 30) ; sometimes 
the bracts are coloured, 
as in Bougainvillea, Poin- 
settia, &c. The scales on 
the rhizomes of Zingi- 
beraceae, Marantaceae, &c., 
belong to this class. 
Third, Foliage leaves; 
and fourth, Floral leaves, 
including sepals, petals, 
stamens, and carpels ; these 
will be more fully described 
under the section flower. 

a spathe. 


Abstract shewiug the classification of leaves, according 
to their functions and positions : — 


Leaves 


( Cotyledons, 


Covering leaves 


Foliage leave 
Floral leaves 


TBud Scales: Ex Ficus. 

I Bracts: Ex Acanthacew, 

Grasses. 

Many Composite* 
j Spathes: Ex. Aroide©. 

^Scales: Ex., Rhizomes. 

... (See abstract, p. 31) 
f Sepaloid. 

~\l 

w Carpellary. 
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dages termed stipules; these may be considered as lateral 
branches of the leaves which arise at their points of inser- 
tion. Stipules are of different forms; in many Rosacea; 
they are adnate (see Fig. 35). In many Leguminesa ? (Krish- 
naclnira) and Malvaceae (Java), they are free ; in Polygo- 
naceoe (P&ni-marich), they form a short tubular sheath 
round the stem, called an ochrea ( see Fig. 36). Leaves having 
such appendages are termed stipulate; where they are 
absent, exstipulate. The term lignle is applied to a mem- 
branous outgrowth on the inner side of the leaf in Gra- 
mineae at the junction of the blade with the sheaths ; the 
hood-like appendages of the stamens of Asclepiadacem are 
structures of this nature, and may bo included under the 
geueral term of lieu late structures. When the leaf is united 
lor a certain length with the stem, it is said to be decur- 
rent, and the stem to be winged. 


Fig. 36. 



Portion of t lie stem of a ltose shewing Oehreaceous stipules of 

a leaf with atluutc stipules. 
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Forma of Foliage Leaves. 

The outline of leaves is either simple or compound; if 
s the blade stands alone upon an undivided petiole, or is 
; sessile on the stem, it is termed simple. Leaves are termed 
[compound in which the individual pieces of the lamina 
;are completely separated at their base. “ If the individual 
portions of a branched leaf are sharply separated, each 
portion forms independently, so to speak, a leaf, and is 
hence distinguished as a leaflet 
The following diagrams (see Fig. 37) shew the principal 
outlines of simple leaves : — 

Fig. 37. 



Diagrams shewing the outlines o! different simple leaves (after Oliver): 

1. Acicular. 7. Lanceolate. IB. Obovate. 

2. Linear. 8. Subulate. 14. Oblanceolate, 

3. Oblong, 9. Cordate. 15. Spathulate. 

4. Klliptical. 10. lieniform. 1G. Hastate. 

5. Rotund ate. 11. Ovate. 17. Sagittate. 

6. Orbicular. 12. Obcordate. 

Most of the Graminese have linear leaves. Vinca rosea 
(Galphiringhi) has elliptical leaves ; the leaves of Zizy- 
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pirns (Byar) are rotundate, somewhat oblique at the base 
(Fig. 38). The leaves of Nelumbium ( Pad m a) are orbicular ; 
Fig. 38. Fig. 39. 



Rotund ate leaf of Zuyphtts, 


Fig. 04. 



Lanceolate vhorled leaves of Nerium. 


Nerium has lanceo- 
late leaves (Fig. 40) ; 
the common garden 
Dianthas, oblanceo- 
late leaves ; most of 
the Convolvulaceai 
(Kalmilata) have cor- 
date leaves ; the leaf- 
lets of Oxalis corni- 
culata (Ainrul) are 
obeordate ; the leaves 
of Hydrocotyle Asia- 
tica (Thalktiri) ai’o 
reniforin ; ovate leaves 
occur in Ficus Indica ; 
obovate in Tectona 
grandis (Segfm). Sa- 
gittate leaves are 
found in Sagittaria 
sagittifolia (K a t). 
The leaves of many 
Begonias are oblique. 
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In describing the base of the leaf, some special terms 
are applicable, as for example, cordate, reniform, hastate, 
&c. The apex of the leaf requires special description : it is 
acuminate in Ficus religiosa (Ashwath); acute, in Hibis- 


cus Rosa-sinensis (Javd) ; 

Fig. 44. 



Diagrams shewi ng entire and 
dentate margins of leaves. 


Fig. 45. 



obtuse, when the leaf is rounded 
off at the apex ; mucronaie, 
as in Jacquinaruscifolia,when 
it is tipped with a spine ; 
truncate, as in Ficus rotusa ; 
emarginale, when there is a 
notch at the end of the mid- 
rib. 

The margin of a leaf is 
entire, when it has an un- 
broken edge, as in the ba- 
nyan ; dentate, when the mar- 
gin of the leaf is notched, 
as in Hibiscus Rosa-sinensis 


Diagrams shewing eremite and 
hi -serrate margins of leaves. 

Fig. 4G. 


(Fig. 44); serrate, when the 
teeth are sharp and pointed 
\ ' ^ | towards the apex, like the 

£ ] teeth of a saw ; crenate, when 

Diagrams slit-wing eremite and teetll ai e XOUndcd off, 8.S in 

la -serrate margins of leaves. HydrOCOtyle Asiatica. When 

the margin of the leaf exlii- 
Fi f?- 4G - bits shallow wavy curves, it 

y - T'y'^-v * s ca ^ e< ^ ne/pand, as in Ficus 

^7'0j A \ Uf>\ religiosa. Sometimes, through 

/ \ excessive growth of the mar- 

ginal tissue, the edges of the 
y~\\Tv( < ) leaf are undulated, or waived, 

\£^W\-jy as in Guatteria longi folia 

II (Debd&ri ). In Croton spira- 

l| lis, the blade of the leaf is 

Reniform leaf of Bydrocotyh twisted like a screw through 

Asiatica, with crenate margiu. the excessive development 

of the marginal tissue. If 
the blade is deeply cut, extending nearly to the mid- 
rib, the leaf is termed pinnatisect or pinnatipartite ; 
palmatisect or palmatipartite, if the divisions extend 
nearly to the base of the leaf (see Fig. 47). The terms 


ltaiiform leaf of Hydrocotyle 
Asiatica, with crenaie margin. 
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Palmatisect leaf of Cannabis saliva. 

pinnatifid and paltmtijid are used when the divisions 
]f ig . 48 . extend half- 

way or wore 
from the mar- 
gintothemid- 
r i b or base 
of the leaf, 
but not right 
up to the mid- 
rib or base 
(see Fjg. 48). 
A large num- 
ber of simple 
leaves and 
leaflets are 
divided deep- 
ly be t w e e n 
the principal 
ribs. Such 
I’almatifid leaf of an Eupliorbiaceoua plant. leaves are 

termed lobed, as in Bauhinia (Kanclmn), which has a bi- 
lobed leaf. 
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Compound leaves are those in which the individual lateral 


Fig. 49. 


tieces of the 
lamina are 



completely se- 
parated attheir 
base. There 
are two princi- 
pal forms, — the 
digitate a n d 
t h e pinnate 
(see Fig. 49). 
In the former, 
several leaflets 
springfrom the 
apex of the 
petiole, as in 
Bombax Mala- 
baricurn (She- 
m 41). The 
terms ternate, 
quin ate, septe- 
nate are often 
applied to digi- 
tate leaveshav- 
ing 3, 5, or 7 
leaflets. When 
the lateral divi- 
s i o n s of a 
ternate leaf 
have two or 
more lobes it 
is termed a 
pedate leaf, as 
in Syngodium 
wendlandi. 


Pinnate leaf (frond) of a Fern. 




having an axis bearing ses- Puri ninnate leaf of 
sile, or stalked lateral leaf- Tamunml. 
lets arranged on the feather plan. Some- 
times there is a terminal leaflet, as in Mur- 
rai/a exotica (Kainini) : the leaf is then un- 


equally pinnate, or impari-'pinnate (see Fig. 
51). When there is no terminal leaflet, as is 

xi. ^ l e • 


the case in the tamarind, the leaf is equally 
pinnate or pari-pinnate (see Fig. 52). Pairs 
of leaflets are termed jugd; if there is only 
one pair, the leaves are termed uni jugate ; if 
more pairs than one, i, btri, or mvXiijugate. 
If the leaflets are not in pairs, but alternate 
with one another, the leaf is termed altcrni- 
pinnate. If large and small leaflets alternate 
with one another, the leaf is interruptedly 
pinnate. Bi-pinnate leaves are those in 
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Fiff. 53. 



Tri-pinnate leaf, as in Moringa ptei'ygosperma, 
Ft£. 54, 



which the axis has secondary- 
branches, with distinct leaflets 
pinnately arranged, as in Poin- 
ciana pulcherrima (Krishna- 
chth'a). Tri-pinnate leaves are 
those having an additional series 
of partial petioles with distinct 
^ leaflets, as in Moringa pterygos- 
^ perma (Shajind) (see Fig. 53). 
A leaf cut into numerous com- 
pound divisions, as in Panax, 
is termed decompound (seo Fig. 
54). Some plants have leaves 
of different forms (heterophyl- 
lous), as Sagittaria, Trapa, and 
many 
other 
water- 
plants, 
some of 
the leaves 
are sub- 
m ergcd, 
while 
others rise 
above the 
surface 
water. 
The float- 
ing leaves 
of Trapa 

bispinosa 

(Pini- 
phal) are 
wedge- 
shaped, 
while the 
submerged 
leaves are 


Decompound leal ol 
Panax , 


segment- 

ed. 


ABSTRACT OF THE FORMS OF FOLIAGE LEAVES. 
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The texture of leaves varies : in Crassulaceae and Portu- 
Fi«. 65. lacacise the leaves are succulent ; 

/''N. in many asclepiadaceous plants, 

y I \ they are fleshy ; tliej^ are coria- 

/ ( I / A ceous or leathery in most woody 

/ \ I / J /\ plants, and membranous in many 

/ x. IP / 1 \ herbs. 

/ \ il* / / \ Modifications of the leaf occur 
/ \ \ W y / \ in Trapa (Pfini-phal), where the 

/ \ Wy / / \ P e ii°l es are inflated and form 

I \ \ ^y// / / \ floats. In Utricvlaria (Jhanji), 
1 \ \ / J 1 there are bladder-like organs, 

l \ W / / I closed at first by a lid developed 

\ \ \Sl<r / ! h’om some of the segments of the 

\ \ V \W jf / / leaves, and appai'cntly serve as 
\\. \ I Jry / floats, and as traps for insects. 

\N V \ P#^ y Similar structures occur in the 

floats of Jussiena repens and 
Desmanthus nutans. The meta- 
| morphoscd leaves of the Nepen- 

vL thus, or Pitcher plant , .are formed 

\ by peculiar modifications of the 

Ovate leaf of Banyan. petiole and blade. 

Tendrils, already referred to under the section climbing 
Fig. 56. stems, are thread-like processes, by 

which weak-stemmed plants attach 
I'* 3 ' themselves to foreign bodies. Ten- 

\ drils formed from metamorphosed 

\ leaves occur in Gloriosa superba, 

where the mid-rib runs on into a 
terminal tendril (see Fig. 56). In 
Smilax, the stipules are represented 
by a pair of tendrils. In Lathyrus 
apliaca (Jangli-matar), the tendrils 
are metamorphosed leaves, the leaf- 
lets being entirely abortive, and re- 
placed by the foliaceous stipules. 
In Lathyrus sativus (Khesarf), 
A onrvinerved leaf of Gloriosa two pairs of leaflets remain, the 
■ntperba ending i„ a tendril. , )ther leaflets being transformed 

into tendrils. 


ntperba emling in a tendril. 
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Hairs. 

The surfaces of leaves, &c., exhibit a variety of condi- 
tions, dependant 
on the character 
of the epidermal 
layer of tissue. 
“ Hairs are pro- 
ducts of the epi- 
dermis, and are 
present in most 
plants in large 
numbers ; when 
they are wanting’ 
in any part of a 
plant it is termed 
glabrous ; their 
form is subject 
to extraordinary 
variation ; these 
outgrowths occur 

Glandular hairs from under-surface of a leaf f' S simple piotu 

(magnified). berances, rows of 

cells, plates of cells, or masses of tissue, or have the pliysio- 
Fig. 58. logical character of woolly envelopes 

of the young leaves, root-like absorb- 
ing organs (mosses), glands, prickles, 
or spore-capsules (Ferns).” The 
surface of the leaf is 'pubescent, 
when covered closely with short soft 
hairs, as in Calatropis gigantea 
(Akanda); villous, when the hairs 
are long and weak; hispid , when 
the surface is covered with scattered 
stiff hairs. The terms woolly, felted, 
■ S 8 urfaoe l ofa mmESSZ and silk V are applied according to the 

coarseness of the hairs and the thick- 
ness of the coat they form. Peltate hairs occur upon the 
under-surface of the leaves of Elseagnus ; glandular hairs 
(see Fig. 57), on the leaves of Labiatae, &c. ; stellate hairs (see 
Fig. 58), on the under-surface of the leaves of Solanum, &c. 

3 
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Sometimes the base of the hair contains an acrid fluid ; it 
is then called a sting, as in Urtica 
interrupta (Lalbichati). Prickles 
(Fig. 50) are hardened epidermal 
appendages, as in Solatium me- 
longcna (Begun), Rosa, &c. ; they 
are like hairs, outgrowths from 
the epidermal tissue, whereas 
spines have a deeper origin. 

The Flower. 

The flower is the assemblage of 
organs connected with the produc- 
tion of the seed. As far as external 
appearance goes, the flower of An- 
gro, sperms (Dicotyledons and Mono- 
cotyledons )isan altogether peculiar 
structure, sharply differentiated as 
a whole from the rest of the organism. This peculiar appear- 
ance is due especially to the foliar structures of the flower 
being arranged, with rare exceptions, in the form of whorls. 
The floral envelope or perianth is only rarely wanting ; it is 
usually composed of two alternating whorls consisting of the 
same number of leaves, 2, 3, 4, 5, or rarely more. In most 
dicotyledons, and many monocotyledons, the form and struc- 
ture of these two whorls is very different; the outer whorl 
or calyx consisting of stouter, green, usually small leaves 
(sepals), while the inner whorl or corolla is more delicate, and 
is formed of white or bright coloured, usually larger leaves 
(petals). Occasionally the perianth is entirely wanting, 
as in the Piperacece and many Aroidem. Sometimes the 
perianth consists of only one whorl composed of small 
green leaves, as in the Chenopodiaeete and Urtieaceae, 
or of larger bright coloured leaves, as in Nyctaginacere 
and many Euphorbiacese. For these conditions the terms 
diclamydeous, having calyx and corolla, monoclamydeous, 
having only a single floral envelope, and aclamydeous, 
destitute of a perianth, are used by most systematic 
botanists. Besides the perianth abovementioried, there 
are often additional envelopes to the separate flowers. In 
the Malvaceae and some other plants the true calyx is 
surrounded by a second calyx (epicalyx). In the majority 


Fiff. 59. 



Prickles on the stem of a Rose. 
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of flowers, the members of each successive whorl alternate 
with those of the preceding whorl; in the Vitace®, 
Rhamnace®, Urticace®, and Loranthace®, etc., the stamens 
are placed opposite or superposed to the petals. 

The essential parts of the flower are the stamens ( andrce - 
eium), and the carpels (gy natrium). Flowers having 
both essential organs are termed hermaphrodite, as Hibis- 
cus, Oalotropis, &c. Sometimes the stamens alone are present ; 
the flower is then staminate, or male ; if, on the other 
hand, the carpels alone are pr esent, but the stamens absent, 
the flower is pistillate, or female. Those flowers in which 
either stamens or carpels are wanting, ar e termed diclinous, 
or unisexual, as in the Oucurbitace® ; if the same plant 
bears distinct male and female flowers, the flowers and 
plants are monoecious, as many Cucurbitace®. Occasionally 

pistillate andsta- 
minatc flower's 
occur on distinct 
plants, as Tr evoke 
n u di fl o r a 
(Pitali), Carica 
papaya (Pepiya) 
(see Figs. 60 and 
61), JJorassus 
flabclliformis 
(Tal), and 
Phoenix sylves- 
tri8 (Khajur) ; 
such flowers and 
pi ants are termed 
diaiciov-8 ; some 
imperfectflowers 
possess neither 
; carpels nor sta- 
mens, as the 
outer flowers of 
the capitula of 
Centaurea, &c., 
they are then 
termed sterile , or 
neuter. In some 
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Fiff. fil - plants, as in the Anacardia- 

^ cese, male, female, and her- 

c \ maphroditeflowersarefound 

on the same individual ; 
such plants are termed poly- 
^VCsMf Wrfry/ / yamous. InGymnospermia 
/lift \ vt (/ / the floral axis is usually 

m iP| \ // If f elongated to such an extent 

(i'll I / mi V lg that the sexual organs are 

Ip. |i(Jlf//lfMr arranged one above another 

Wmmf'f i Q a ^ ei ' na te wh° r l s or in 

spirals : in Angrospermia, 
Ns O on the contrary, the floral 

/ ^ axis which bears the floral 

envelopes and sexual organs 
_ , . r _ . „ is so abbreviated that space 

can only be found for the 
various foliar structures by a corresponding expansion, 
or increase in size of that part of the 
Fi §- G2 - floral axis which bears them ; this 




Female flower of Curica Papaya. 



Diagrammatic illustra- 
tion of a flower, shewing 
the carpels, stamens, pe^ 

, i . j l,. j 


part of the floral axis is termed the 
Thalamus Torus , or receptacle. Beneath 
the receptacle the axis is mostly elon- 
gated and more slender, and is termed 
the peduncle; if the peduncle is absent or 
very short, the flower is sessile. Occa- 
sionally portions of the axis are greatly 
elongated within the flower (see Fig. 
(52), as occurs in many plants of the 
Cap])aridacea3. When a circle of organs 
of the flower is thus removed from its 
predecessor by a stalk-like internode, it 
is termed stipitate : the term and.ro- 
phore is used for that portion of the axis 
supporting the stamens ; yynophore, or 
carpophore, for that bearing the car- 
pels ; that portion of the axis support- 
ing both stamens and carpels is termed 
gynandrophove. 


All the different parts of the flower frequently stand 
free on the receptacle, as in the Papaverace ce (ShelkdtA) ; 
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the flower is then thalamifloral. When the sepals, petals, 
and stamens adhere to one another, the flowers are calyci- 
floral, as in the Myrtacece (Poy&ra) ; when, as in the 
Labiatce, Solanacece (Begdn), &c., the stamens adhere to the 
corolla alone, the flowers are termed corollifloral. 

When union takes place between members of thesame whorl, 
the term cohesion is applied as in the stamens of Malvaceae 
and the petals of Solanaceae. The term adhesion is used 
when members of different whorls unite one with the other, 
as the stamens and corolla of Labiate and Solanacese, &c. 

A flower consisting of the four whorls is termed complete, 
or encyclic. When the members in each whorl are similar, 
the flower is regular: the flowers of Labiate are irre- 
gular ; those of Papaveraecm, regular. When the number 
of members in one whorl is equal in number, and alternate 
wdth those in the other whorls, the flower is isomer ous or 
symmetrical, as in the Iride.e, some Linaceas, Onagraceae, 
and Crassulacem. When the perianth and andrceeium are 
both present, the number of their parts is usually the 
same, or the flower is isosiemonous, but the stamens are 
often more, rarely fewer in number than the parts of the 
perianth, and the flower is then anisostemonous. 

The Inflorescence. 

A solitary flower, or a connective system of flowers 
arising from one point, is called an inflorescence, and may 
bo either terminal or axillary. The term peduncle is that 
usually given to the stalk supporting a single flower or 
numerous flowers, which are either sessile, as in the catkin, 
or are placed on small stalks termed pedicels , as in the 
raceme. When the peduncle bears a number of spikes or 
racemes, as in the panicle, it is often termed a rachis or 
axis of the inflorescence. The term scape is applied to a 
stem devoid of foliage leaves, arising under ground and 
bearing the inflorescence, as in Nelumbium. 

The most convenient basis for the classification of the 
forms of inflorescence is the mode of branching (see 
branching, page 15). This is less variable than the other 
features, and can be referred to a few types. The different 
forms may thus be divided into two classes : — 1st, the inde- 
finite, centripetal or racemose, results from the primary 
axis or rachis of the branching system producing a larger 
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or smaller number of lateral shoots ; and 2 nutty, the definite, 
centrifugal, or cymose, which results from the primary axis 
branching beneath the first flower in such a manner that 
each lateral axis terminates in a flower ; the development 
of each lateral shoot is stronger than that of the primary 
axis beyond the point of origin : 

(a) Of the forms of indefinite inflorescence the following 
are the most important : — the spike, the raceme, the corymb, 
the panicle, the umbel, and the capitulum. Fi g , C4. 

1st. — The spike is an axis bearing 

sessile flowers, as in Aca- 
thaeefe and Musaceae. A 

spadix is a spike with a 
thick fleshy axis surround- 
ed by a spathe, as in Aroi- 
dete. In the Palme®, the 
axis (spadix) is branched. 

A catkin, or Ament, is a 
pendent spike-like inflores- 
cence, caducous, as in Tre- 
wia nudifiora. The flowers 
Diagram of a in catkins are usually uni- 

raeeiue aim spike. 1 * . ,1 

sexual. A cone is the 

spike-like inflorescence of many Gynos- 

permia (in this case the carpellary leaves 
are persistent and do not form an ovary). aml^spatlie rf'a 
2nd. — The raceme is an inflorescence p “ lm - 




Fig. C5. 



in which there is a 
primary axis bearing 
stalked flowers, as in 
Crucifer®, Capparida- 
cese, &.c. 

‘3rd, — The corymb 
is a raceme in which the 
lower stalks are elon- 
gated, so as to bring all 
the flowers to about the 


Fig. 66 . 



Diagram of a corymb. level, as m Some Diagrammatic 

plants OI the genera sketch t>f a racemose 
Euphorbia, Jatropha, &c. (see Fig. 65). . P a ‘ liele - 
Mh. — The panicle is a series of racemes, umbels or 
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spikes, &c., on a branched rachis, as in the mango, Clero- 
dendron viscosvm (Bhant), Saraca Indica, &c. It is the 
common form of inflorescence met with in many Gramineae. 

5th, — The umbel is formed of a number of single flowers 
home on stalks of nearly equal length, arising from one point. 
The umbel may become compound by the peduncles branch- 
ing, as in the Umbelliferae ; this inflorescence is surrounded 
by a peculiarly developed whorl of leaves (involucre). 

6th, — The capitulum is a rachis expanded into a thick- 
ened mass surrounded by an involucre of bracts, as in the 
Composite; the individual flowers are sometimes called 
florets : the outer ones, florets of the ra} 7 ; the inner ones, 
florets of the disk. Modifications of the capitulum, in 
which the involucre is wanting, and the peduncle fleshy 
and excavated, occurs in Ficus, <fcc. In Dorstenia the flowers 
are imbedded in the flat fleshy receptacle ; while in Arto- 
carpus ‘ Jack/ the receptacle is convex. 

(b) The forms of definite cymose or centrifugal inflores- 
cence agree in producing a primary terminal flower on each 
shoot; the succeeding flowers spring from the lateral 
branches. The term scovpioid was introduced by A. P. 
])e Candolle to express a unilateral cyme, the undeveloped 
portion of which is usually rolled up ; it is the charac- 
teristic inflorescence of the Boraginaeem (see Fig. 07). 


Fig- er. 



A branch of Heliohrtpium indlcum shewing the scorpioiri inflorescence. 



In the Labiatm, the individual inflorescence is cymo.se, the cymes being indefinitely deve- 
loped on the axis. An inflorescence is fasciakd when the peduncles are congenitally msea 
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Ex. f Plantain. Ex. Aroide®. Ex.,Trewia Ex., Pines. Ex., Panax. Ex., Lmbxlleteraa. 

nudiflora, 



THE CALYX. 


The Calyx. 
Fig. 68. 



A roge, in which the sepals have been replaced by foliage leaves from a 
rose-tree grown in the Hughli Botanical Garden. 


The calyx is the external covering of a diclamydeous 
flower ; it is generally green, and consists of a whorl of 
leaves or sepals. It is occasionally double, as in the Mal- 
vaceae ; the outer circle being then termed an cpicalyx. This 
epicalyx may be regarded as an involucre of bracts. 
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Fig. 69. 



In Holmskjoldia Sangui- 
nea, Larkspur, Tropseolum, 
and Begonia, the calyx is 
brightly coloured, as is also 
frequently the case in Mo- 
nocotyledons. 

A calyx consisting of 
coherent leaves is gamose- 
palous or synsepalo'us ; if 
the leaves are not coherent 


AlussmniJn maa-nphyUo, shewing one but free this is exurescied hv 
of the sepals enlarged and leaf-like, ,, , te > 1,1118 18 expressed I py 

the term aposepalous. Se- 
pals have generally a broader base than petals, are sessile, 
usually have a very simple outline, and are pointed at the 
apex. In a gamosepalous calyx the part where the sepals 
are coherent, is the tube ; the upper portion of the tube is 
termed| the throat, and the free spreading portions lobes 
or teeth. When the sepals arc completely coherent, so that 
the compound nature of the calyx is not indicated by the 
teeth or lobes at the edge, it is termed entire. 


Fig. 70. The gamosepalous calyx may 

be regular or irregular. The re- 
gular forms may be termed tubu- 
lar, cup-shaped, infundilndi- 
foron, or funnel-shaped, and in- 
flated. The principal irregular 
form is bi-labiate; thisis particu- 
larly characteristic of the order 
Labiata?. The base of the calyx is 
sometimes spurred; as in TropfB- 
olum (see Fig. 70) : saccate in 
Salvia coceinia ; gibbous, where 
a shallow-pouch is formed at the 
Spurred calyx of Tropaohm. base of the calyx, as frequently 
occurs in the Cruciferro. The terms inferior and superior 
are applied to the calyx according as it is free or adherent 
to the pistil. 

Ihe duration of the calyx varies. In the Papave- 
racese it is caducous, falling off when the flower opens. 
It is deciduous, if it falls off with the corolla, as generally 
happens in most flowers, soon after the fertilization of the 
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ovules. It is persistent in Dillenia (Chaliti), in the Labiatae, 
some Solanacene,&c. In the place of the calyx of Composite, a 
crown of hairs, the pappus, surrounds the corolla. In Datura, 
the lower portion of the calyx is persistent, while the 
upper part separates by a circular slit. Occasionally, as in 
Pity satis (Tepari), and in some Ver- 
benacese, &c., the calyx grows during 
the ripening of the fruit, completely 
enveloping it ; it is then termed accre- 
scent (Fig. 71). The term marcescent 
is sometimes applied to the calyx when 
it withers, but does not fall away from 
the thallamus during the ripening of 
the fruit, as in the Nyctaginacese. In 
Trap a, the horns of the fruit are formed 
by the lignification of the calyx teeth. 


Fig. 71. 
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The Corolla. 

The corolla is composed of all the leaf-like members, situ- 
ated between the calyx and the stamens or carpels. These 
are individually called petals , and may exist in one or more 

Fig. 73. 



Petunia grown in the Horticultural society’s Garden, Calcutta, in which the 
ordinary sepals and petals are replaced by foliage leaves. 
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circles, as in Datura and Lotus. Petals have mostly a 
narrow base ; their upper portiou is often very broad, and a 
distinction is not unfrequently apparent of claw (unguis) 
and blade (lamina), and the lamina is often divided or 
otherwise segmented. At the point where the lamina 
bends back from the unguis, ligular structures are often 
formed on the inner or upper side, which are then, when 
treating the flower as a whole, comprised under the term 
corona, as in the Passifloracese, Neriuna, &c. 

A corolla consisting of coherent leaves (petals) is gamo- 
petalous or sympetalous ; if the leaves are free, this is ex- 
pressed by the term apopetalous. 

Apopetalous corollas are regular when the petals are 
equal in size and symmetrically arranged, as in the Papa- 
veracese and Ilosacese. Irregular apopetalous corollas 
occur in the Umbel) ifera) and in the Papilionacem (a sub- 
order of the Liguminosie), where the corolla is termed 
papilonaceous ; it is composed of five petals ( see Fig. 72), 
of which the posterior (the vexillum ) is the largest, and is 
usually symmetrical in form ; the two lateral are smaller, 
and are mostly oblique, forming the alai, or wings ; the two 
anterior are also usually smaller and oblique, often coherent 
in front, and form the carina, or keel. Irregular corollas 
occur also in the Fumariacem, Violacese, Balasaminefe, &c. 

Gamopetalous corollas, like gamosepalous calyces, have 
frequently a tube, a throat, and a limb ; they are regular or 
irregular. The regular forms are tubular, as in many of 
the Composite ; campanula, te, as in some Solanacece ; 
funnel-shaped, or infundibuliform, as in Convolvulacete ; 
urceolate, as in Ericaceae ; hypocrateriform, or salver- 
shaped, as in Vinca rosea and Jasminacese. Irregular gamo- 
petalous corollas occur in the ray florets of many Compo- 
site (see Fig. 73) (and all the corollas are ligulate in the 
tribe Cichoraceae of the same order), where they are termed 
ligulate. In Labiatae the corolla is usually bi-labiate or 
two-lipped, the upper lip beiug formed of two, the lower of 
three more or less coherent petals. The mouth of the 
corolla is sometimes closed by a cushion-like formation, 
(j personate corolla), as in Lindenbergia and many other 
Scrophulariaceae ; in this conditiSn also the base of the 
corolla is frequently swollen {gibbous). 
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The Perianth. 

The term 'perianth is specially employed when the two 
Fig. 75. circles of the floral envelope are simi- 

lar in size and colour. A large num- 
ber of the Monocotyledonous orders 
possess a petaloid perianth, which 
may be regular or irregular. Where 
there is only one perianth whorl, and 
it is desired to state whether it con- 
sists of coherent or of free leaves, the 
terms gamophyllous or (symphyllous) 
apophyllous may be used. In Ama- 
ryllis there is a regular apophyllous 
Petaloid peuanth of a lily, perianth ; in the Zingiberaceae, Ma- 

rantaccie, and Orchid eye, there are irregular apophyllous 
perianths. Aristolochia Indiea has an irregular gamophyl- 
lous perianth ; Polygonacem, a regular gamophyllous 
perianth. 

FORMS OF PERIANTH. 

I 

Gamophyllous. Apophyllous. 

I !_ 

Regular: Irregular: Regular: Irregular: 

Ex., Polygon accai. Ex., Aristolochia* Ex,, Lily. Ex., Orchids* 

Fig, 76. 

The orchidaceous perianth requires special 
notice, as it presents a great variety of forms ; 
the three outer members are more or less alike, 
and are generally smaller than the inner series, 
the anterior one of which is called the lahellum. 
Besides the usual sepaloid and petaloid forms 
and structures of the perianth leaves, there 
occur other considerable deviations from the 
ordinary foliar structure ; thus, for example, 
the imperfect perianth of grasses consists of 

erianth >f ver y sma ^ delicate, colourless, membraneless 
penant i o sca i es (the lodiculw ) ; that of some Cyperaceae 

is replaced by hair-like bristles (seta). 
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The Andrcecium. 


The Androecium is composed of the assemblage of the 
male sexual organs of a flower. Each separate organ is 
called a stamen, and consists of the anther and its stalk, 
the filament. The anther consists of two longitudinal 
halves (anther-lobes) placed on the upper part of the 
filament, right and left of its median line; the portion 
of the filament inserted between the anther-lobes is the 
connective ; when the filament is wanting, the anther is 
sessile. 


Staminodes are sterile stamens devoid of anthers, and 
occur in many flowers, as in Bauhinia and many other of 
the Leguminos®. These staminodes are reduced to glandu- 
lar papill®, in the flowers of many Oucifene. 

Fig 77. The filaments are usually filiform (thread- 
^ like), as in the Papa verace® ; sometimes they 

are capillary (hair-like), as in Grammes?. 
^|ws. They are flattened in Auranticese ; petaloid in 
Marantace®, Zingiberacese, and Nymph®ace®. 
/'ikSt When the filament is attached to the base of 
l connective, like the petiole of a foliage 

1 ’W leaf, it is innate, as in Lemna, Hiptage, &c. 

In many flowers, the anther is adnate, — is., 
it is united throughout its whole length 
to the filament, as occur in most flowers. In 
Gramine® and Passifloraee®, the anther is 
versatile, the filament being attached by a 
slender apex to the middle of the back of the 
Versatile anther. The number, mode of attachment, 
anther of and relative length of the filaments are of 
Amaryllis. i m p or fc ail ce iu connection with classification 
(see page 79). 

In nearly all Labiate, Vevbenace®, Scrophulariace®, 
Acanthaceae, Gesnerace®, and Biguoniace® there are two 
short stamens and two long ones (didynamous). In 
Crucifer® there are six stamens, two shorter than the 


Versatile 
anther of 
Amwylhs. 


others ( tetradynamous ). When longer than the corolla 
tube, the stamens are exserted. “ A phenomenon of great 
importance from a morphological point of view is the 
branching of stamens which occurs in many Dicotyledons, 



THE ANDR0ECH7M. 


49 


a peculiarity of structure which was erroneously confound- 
ed by the older botanists with their cohesion, although 
the two are fundamentally distinct ” (Sachs). When the 
filaments form a tube round the style, the stamens are mona- 
ddphous, as in the Malvaceae, Sterculiaceae, and Meliaceae, &c. 
When they are in two equal bundles, as in Fumariacete, or 
in unequal bundles, as in most of the Papilionacc*, where 
nine of the stamens are united, and one free, they are 
diadelplious. In many Hypericaceae, they are triadelphous ; 
and in Aurantiaceae, they are polyadelphous. When the 


Fig. 78. 



Monadcl plious ata- 
meus of Malvaceae . 


Fig. 79. 



Piadelphous sta- 
mens of Lcyumi - 
nose e. 


Fig. HO. 



filaments are free, and the anthers coherent, the stamens 
are syngenesious, as in the Composite and Lobeliaceae. 
Occasionally the stamens adhere to the carpels (gynan- 
drous), as in Orehidete and Asclepiadacem. When the 
axial part of the flower (the receptacle or torus) is so 
elevated in the centre that the base of the gynsecium 
lies above the stamens, or at least in the middle of the 
androecium, the perianth and andrceoium, or even the 
whole flower, is said to be hypogynous, as in the Jtamun- 
culacese, Papaveracem, etc. When, on the contrary, the 
receptacle is hollowed, bearing the perianth on its margin 
while the gynsecium springs from the bottom, the flower 
is said to be perigynous, as in the Rosacese, etc. The 
flower is finally epigynous when it possesses an inferior 
ovary, as in the Myrtacese, Umbel liferse, etc. (Hypogynous 
is synonymous with thallamitioral ; see page 37.) 


4 



FOIiMS OF THE AXDTiCECIUM. 



The male sexual cells ( pollen grains) are formed in the cavities of the anther-lobes 
{loculi). The pollen grains ai-ise in receptacles termed pollen sacs; in the young state there 
are usually four pollen sacs produced, two for each anther-lobe, and when these remain per- 
manently distinct, a qmdnlocular or tetralocular anther is the result ; usually, however, only 
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Fig. 81. 



Pollen grain of Cu- 
curbita (magnified). 


two cavities remain in the anther by the union of the 
sacs in each lobe ; in this case the anther is bilocular; 
sometimes the anthers have only a single cavity ( unilo- 
cular ), as in the Malvaceae, Amarantacese, etc. 

In most plants, the pollen consists of 
minute yellow granules, distinct from one 
another ; in Asclepiadacem and Orchidese, 
however, the pollen remains permanently 
coherent into masses termed pollinia, 
sometimes furnished with a stalk-like 
process, the caudiele, terminating in a 
glandular base, the retinaculum, by which 
they adhere to foreign bodies. 

When the anthers are mature, they burst open or dehisce 
to discharge the pollen. This dehiscence usually takes 
place on the side nearest to the gynseciuin ( introrse ) ; 
occasionally the dehiscence takes place at the side of the 
anther furthest away from the gynaecium (extrorsc) ; the 
anthers usually burst by a longitudinal fissure in each 
Fig. 83 . anther-lobe ( longitudinal 

dehiscence). The anthers of 
Lerana open by transverse 
slits ( transverse dehiscence ) ; 
sometimes the pollen escapes 
by orifices in the wall of the 
anther (porous dehiscence), 
as occurs in Solanum, Senna, 
Ericaceae, Guttiferae, Polyga- 
lacese, Euphorbiaceae, &c. 
Opercular dehiscence results 
from a partial separation of 
a portion of the wall of the 
, , . , loculus in the form of a lid, 

Antlier of Senna open- Ant her of Laurus . y . 
ing by pores at. the opening by valves <*$ 111 ajllulUS. 
apex (enlarged). (enlarged). 





The Gynceceum, or Pistil. 

The distinguishing character of the Phanerogamia (dower- 
ing plants), as contrasted with the Cryptogamia (non- 
flowering plants), lies in the formation of the seed. This 
orgati is developed from the ovule, which in its essential 
part, the nucleus, produces the embryo-sac. Flowering 
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plants may be classified as follows : — lsf, the Gymnospermia, 
in which the ovules are not enclosed in a structure (the 
ovary) resulting from the cohesion of carpellary leaves ; 
2nd, the Angiospermia, in which the ovules are produced 
in the interior of a structure (the ovary) formed by the 
cohesion of carpellary leaves, often only of one carpel, the 
margins of which have become coherent. The lower hollow 
portion enclosing the ovules or rudimentary seeds is the 
ovary ; the middle attenuated portion, the style ; and the 
uppermost glandular portion, the stigma. The stigmas are 
glandular swellings or expansions of various forms which 
retain the pollen that is carried to them, and by means of 
the moisture which is excreted from them induce the emis- 
sion of the pollen tubes. The stigma may bo capitate, as 
in the Liliaceae; feathery, as in Gramineaj; linear, as in 
Composites; lateral, as in Leguminosse : in Labiates and 
Boraginacem the four lobes of the bi-locular ovary form 
strong protuberances (see Fig. 122), so that the style finally 
appears to spring from between four parts of the ovary 
which seem to have scarcely any connection with one 
another, and is hence termed a gynobasie style. Some- 
times, as in Papaveraeese, the stylar portion does not exist ; 
the stigma is then sessile on the ovary. 

The number of carpels is frequently less than that of the 
organs in the outer whorls, being often reduced to two 
(dicarpiae), as in the Apocynaceae, Solanaceae, &c. In the 
Leguminosse, Urticacese, &c., there is only a single carpel ; 
multiplication of the carpels is frequent in the Cohort 
Ranales. In the Orchideae, Liliaceae, and other Monocotyle- 
dons, the agreement of the number of carpels with the organs 
in the other whorls is almost universal. The Gynaeceum is 
superior in bypogynous (poppy) and perigynous (rose) 
flowers; inferior in epigynous ones (plantain ). The ovary 
is monocarpellary when it consists of only a single carpel, 
the margins of which are coherent, so that the mid-rib 
runs along its back (dorsal ), and the ovules when they are 
marginal (ventral) form a double row opposite to it. A 
polycarpellary ovary is always the result of the union of 
all the carpels of a flower, the number being usually two, 
three, four, or five, arranged in one whorl. If the separate 
carpels remain open and cohere in such a manner that the 



THE PISTIL, 


53 


d,SS 9° 

! £ g p. | 

- ^ 2 si 

O C r _4 

£; * +a S O 

§ ^ d £ 

~ ^ £ ? H 

O -C cCJ 

„2 

•£ e ® 1 & 

S o j- g a 

* »-§«8 g 

.2 O ^ ° 

•LJno 'h ij'Tj 

1 | ° is 
$ g-s °-a 

£ §> s S-s 

^'■g ^.3 2 

*> S, © '** p 

U r-J > 

<D £_ -4^ & O 

W3 50 

-g ^ C3 G3 rj 

g £5 « § 

Cw O *’*^ 

. “■? ■- w'*- 1 

^ *-0 ^ 
C >0 tfH 

s ’s © a, g ■ 

>s!s^ 
5 i. j£? « <S 

RO-g®. 
•* fn *<1 p 

(g-J. | « % 
0^5 gSt 

" . .2 5 ° 

<D ^ <£> — 

. d i -> ' + ^ js 
+3 c; (D 
^2 flj.SL.53 £ 
g © - |H «2 

"P § p* 2 

$ fesS h» 
:2 S ft 

ej# u> § 
5 Pm So § 

O fl © ^ 

U .PS © JO 

° .. 

tw w C+H ^ 

o ««h C A 
fl b° >,S 

be t .a s s 

5 o-SfrgS 

afeis-h 


.arojs 

« Ss.^3 



Celosia. Cucmbitact®. Plantain. lamie». 



54 


A TEXT-BOOK OF INDIAN BOTANY. 


Fig. 84. 


Fig. 85, 




Diagtnm shewing unilocular poly car- 
pel hirv ovary of violet, formed from 3 car- 
pellary leaves. A similar ovary occurs in 
Papaya, formed from 5 carpellary leaves. 


The region of the carpel or axis from which the ovules 
arise, is called the placenta; the ovules are either sessile 
or attached to the placenta by a stalk, or funiculus. In 
some cases the whole of the interior wall of the ovary 
serves as a placenta, as in Papaveracete and Nymphteacete. 
In Piperaceae, Helianthus, &c, the ovules are produced from 
the prolongation of the floral axis, — the carpels themselves 
being sterile, the ovules are theu axile (see Fig. 86). 


Fig. 80. 


Fig. 87. 



Horizontal and vertical Diagram shewing the 
diagram, shewing uxile structure of parietal 
placet! tation. placentation. 


88 . 



Diagrammatic sketch of 
central placentation. 


More frequently portions of the inner walls of the carpels 
pi’oject inwards, and bear the ovules (parietal placentation ) 
(see Fig. 87), as in Cohort Parietales. In multiloculav 
ovaries, the placentas of the infolded carpels are retroflexed, 
constituting central placentation ( see Fig. 88), as the Lili- 
e, Solauaccse, Seraph ulariacese, &c. 
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The ovule arises from the placenta as a conical papilla, 
which soon becomes elongated into an oval body — the 
nucleus enclosed in a single, or more usually in a double, 
coat or integument. These coverings are formed by rings 
of cellular tissue growing up around the base of the nucleus, 
and all but enveloping it. The outer coat is termed 
the primine or testa ; the inner coat, the secondine or 
tegmen. The coats do not completely cover the nucleus, 
but leave an opening at its summit, called the micropyle 
or foramen; the base of the nucleus, where the coats 
arise, is called the chalasa . 


The orifice named the micropyle forms a canal passing 
through both coats ; the portion passing through the outer, 

or testa, is called the exostome ; 
Fig. 89. Fig. 90. that through the inner, the 




endostome . In the interior of 
the nucleus is a large cell, called 
the embryo-sac , within which the 
embryo (rudimentary plant) is 
formed. 

With regard to their form, 
ovules may be divided into three 


Orthotropoua Cumpylotropus 
or Atropous ovule of Fot-tu- 
ovule of Vo- lacacea. 


kinds: 1st, the oiihotropous, in 
which the ovule is straight, as in 


hjrjonacecB. 


Polygonacese, and where the mi 


cropyle is exactly opposite the 
chalaza. 2nd, canipylotropous, in which 
Fig. 91. the ovule is curved, formed by the bend- 


P ing over of the nucleus, upon itself, in 
the form of the letter U, as in Caryo- 
phyllacem ; in this case the micropyle and 
the chalaza are almost in contact. 3rd, 
anatropous, as in Cucurbitacese and Lili- 
acese, where the ovule is itself inverted, so 
as to bring the micropyle near the base, 
ovule™?™® while the nucleus remains straight. The 
curbiiacea.' integuments (or at least the outer one) 
have united in growth with the ascending 
funiculus, which, so far as this union is complete, is termed 
the raphe. When the ovule is half inverted, the term 
amphitropows is sometimes used. 
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Ortbotropous ovule shew ini' nucleus, legmen, testa, «fec. 


The Fruit. 


Tlie fruit is tlie mature pistil (gynceceum ) ; it must be 
most clearly borne in mind that the fruit is not a new 
plant structure ; tlie only new parts in a morphological 
sense are the embryo and the endosperm which are pro- 
duced in the ovule. The covering of the fruit is a sub- 
stance formed from the carpels, or from some other parts 
of the flower, and is called the 'pericarp. In Datura, the 


Fig. 92a. 



covering is formed by the carpels alone ; 
in the plantain, the perianth also enters 
into the constitution of the pericarp. The 
pericarp is of a different structure in differ- 
ent fruits : in the tepari it is succulent ; in 
the orange and pomegranate it is externally 
coriaceous, internally succulent; in many 
plants of Leguminosse it is dry aud mem- 


Winced seed, as 
4n M orinqa piery - 


branous ; in the coeoanut it is fibrous on the 
outside and woody on the inside. 


ffotperma. j n those plants in which there is a distinc- 

tion between the consistence of the external, middle, and 


internal portions, the external portion is called the epicarp ; 
the middle layer, the mesocarp ; and the inner, the endocarp. 
( See Fig. 92r >. The distinction between the epicarp, mesocarp, 
and endocarp arises during the ripening of the fruit ; in the 
immature state they are undistin guisha ble. In the mango, 
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Fifr. 92*. 



Section of n (Jot ton seed. 
Ficr r»2 r. 


the epicarp forms the external coat, 
the mesocarp is succulent, and the 
endocarp woody. The succulent 
portion is sometimes called sarco- 
carp, and the woody, putamen. 

During the ripening of the pistil, 
the ovules which it contains and 
which have been fertilized are 
developed into seeds. 

Some fruits, particularly the 
succulent kinds, do not burst to 
discharge their seeds when ripe; 
such fruits are called indehiscent. 
Those fruits that burst or separate 
into pieces when mature, are called 
dehiscent. Fruits may be classi- 
fied as mature pistils, or the 
classification may be founded on 
a consideration of their original 
formation and of their anatomical 
structure in the early state. 


Fig 9 >(/. 




Section of fruit of a cucurbitaceous 
plant, shewing the peculiar form of 
parietal plaeentation. 


Fruit of Anacardium oxide Male, The eat- 
abb* portion is formed from the thalamus, the 
true fruit resting like a nut ou the upper 
portion. 
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Fig. 92«. 


Fig. 92/. 


Fruits classified as mature pistils. 

Fruits may be divided into two primary classes — dehis- 
cent and indehiscent. 

Dehiscent fruits may be divided into two sub-classes, 

1, capsules, and 

2, schizocarps. 
Capsules&re dry 
dehiscent fruits, 
which burst 
when ripe and 
allow the seeds 
to escape, and 
include capsule 
proper, legume, 
follicle, siliqua, 
and pyxidium. 

The capsule 
(intho narrower 
se n s e of the 
term) results 
from a unilocu- 
lar polycarpel- 
lary or a multi- 
locular ovary, 
and splits longi- 
valves, which 




Capsule of Datura, Siliqua o! Cimd/ert b, shew- 
shewing the mode of ing the 2 carpels oi' which the 
septifragal dehiscence, fruit consists dehiscing. 


or 


tudinally into two or more lobes 
separate- from one another only partially from the apex 
downwards, or entirely to the base: ( a ) If the splitting 
occurs only at the apex, as in Argemone Mexicana, the 
capsule is then said to dehisce by teeth. (6) When dehis- 

Fig. 92?. 
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cence takes place to the base of the capsule, the dehiscence 
is said to be valvular, of which there are three kinds. If 
the valves separate from the septa and fall off, as in Datura, 
the dehiscence is termed septi frugal (see 
Fig. 99) ; if the septa separate and fall 
off with the valves, the dehiscence is 
called septicidal ; if the walls of the 
loculi burst open through the dorsal 
sutures, each valve representing two 
hall-carpels, the dehiscence is named 
locidicidal, as in Ganna Indica, Bixa 
orellana, and Lagerstrcemia reginrn, &c. 
(c) In Papaver the seeds escape through 
orifices in the upper part of the walls of 
the dry capsule ; this form of dehiscence is termed porous. 
The legume is a form of capsule consisting of a single carpel 
which dehisces by both ventral and dorsal sutures, and is the 
characteristic fruit of Leguminosae. The follicle consists also 
of a single carpel ; it differs from the legume in dehiscing 
by the ventral suture only, as in Apocynacem and Asclepia- 
daceje. The siliqua consists of two carpels, which form a 
hi locular fruit with a longitudinal dissepiment; it is also a kind 
of capsule, and is the characteristic fruit of one group of the 


Fig. 92ft. 



Section of fruit of 
Datura. 


Fig. 9 ii. 



■Achene® of 
Labial ce. 


Fig. 92/. 



Fig. 92*. 




Pyxidimn of Lujfa. 


Aclicne as iu Naravelia Zeylanitia. 
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Crucifer® ; in another group of the same order the fruit is 
short and broad ; it is then called a silicula, the diminu- 
tive of siliqua. The pyxidium is a cajisule in which the 
dehiscence takes place transversely, the upper part falling 
off like a lid from the middle or upper part of the fruit, as 
in Portulaca and Luffa (Dundhl). (Bee Fig. 92?.) 

The echizocarp, like the capsule, offers considerable di- 
Fig. 921. versity ; the term is applied to all fruits 

that separate when ripe into one-seeded 

E ieces, each piece being indehiscent ; in 
abiat® there are four portions or cocci, 
sometimes called collectively carcerulus. 
In Umbellifer® the schizocarp is termed 
a cremocurp, and the indehiscent cocci 
mericarps. In some Crucifer® and Legu- 
minos®, the scldzocarp splits at right 
angles to the axis ; such a fruit is called 
a lomentum. 

Indehiscent fruits are simple or con- 
fluent. The simple kinds may be divid- 
ed into achene, berry, and drupe. The achene (see Fig. 
92/c) is a dry indehiscent one-seeded carpel with the seed 
free in the interior. The Caryopsis is the one-seeded fruit 



Cremocnrp of Umbel - 
liJ'ercB. 


Fig, 9*2m. 



Moniliform 
legume o! 
Acacia . 


Fig. 92 n. 



Winged fruit (Samara) of Pefrea roluhiUs. 
The wings are formed by the persistent 
senals. 
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Fig. 92 o. 



Lumen t urn of Ormocarpum. 

of the Gramineae, and differs from achene proper, in the 
dry pericarp not being separable from the seed. Cypsda 
is the characteristic fruit of the Composite ; it is an achene 
often crowned by the pappus, and containing an erect ape- 
rispcrmic seed. A samara is an achene which has a mem- 
branous wing or wings developed from the pericarp, as in 
Hiptage, Madablota (see Fig. 92p), &c. The glam, originally 
two or more celled, is a nut, the characteristic fruit of the 
Cupuliferee with a persistent involucre, called a cupule. 
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Fig. 92 p. 



Samara of Hiptage Madabbta; «he wings are formed from the carpel 
during the ripening of the fruit. 

Ia the following fruits the pericaip is furnished with 
Fig. 925. hooks : — Martynia 

diandra ( Cowd ), 
Pedaliac e at 
Achyranthes aspe- 
ra (Apfiug), Amar- 
antnceai Chrysupo- 
gon acicularis 
(Chovkanta), Xan- 
t hium iudieum 
(Bon okrd). 

In the berry, all 
the layers of the 
pericarp are fleshy 
and succulent, as in 
Physalis peruviana. 
The Pepo is a ber- 
ry, with a leathery 
epicarp, and is the 
common fruit of 
Cucurbitacese (see 
Pepo of Uomordica. Pigs. 92cZ and 92g). 
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Fifr. 92 r. 



Drupaceous fruit of the Cocoanufc. The shell 
or eudocarp (.r); near tUo base is seen the minute embryo. 
Fitr. 92* 



the fig : a number of flowers are 
represented in the hollow portion. 



Sorosis of Ananaa sativus, form- 
ed from a succulent axis and 
cohering berries. 
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The drupe is the ordinary stone fruit, as represented by 
the mango and cocoanut; the endocarp is hard and woody, 
and encloses the seed. The pome is a kind of drupe in 
which the endocarp is cartilaginous, as in the apple. 

Where the fruits of an inflorescence are massed together, the 
whole forms a multiple fruit, of which there are three kinds. 
1st. — The syconus, which is a succulent fruit, formed by 
an enlarged fleshy axis, in which are embedded numerous 
achenes, as in Ficus, &c. 2nd. — The sorosis, which is also 
a succulent fruit, formed by an enlarged fleshy axis, in 
which are embedded numerous berries, as in pineapple 
and Artocarpus. Sometimes the axis is not succulent, as in 
Moras. 3rd. — Strobilus, or cone, is a fruit formed of a coni- 
cal or ovate mass of imbricated scales. The galbulus is a 
form of strobilus, in which the scales are thickened, forming 
a globular mass, as in Thuja, Juniper, &c. 

Fig. 92 m. 



Sorosis of Morus , 
formed from cohering 
berries. 


Expanded receptacle of 
Dorstmia cvntrayerva : 
each dot represents a 
separate fruit imbedded 
in the axis. 



Fig. $2w. 



Faceate fruit of 
Pomegranate, 



Abstract of fruits classified as mature instils. 

Fruits, 
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Classification of fruits founded on a consideration of 
their original formation. 

The foregoing classification is probably the simplest, but 
teaches nothing of the real nature of the fruit. The fol- 
lowing, on this account, is recommended by Sir J. Booher. 
By examining fruits in this way, a better knowledge is 
obtained of them than by any other means. It is impor- 
tant to observe whether the fruit is the product of an infe- 
rior or superior ovary : — 

Class I. — Multiple fruits or Infructescences (Polytha- 
lamic), including (1) syeonus, (2) sorosis, (3) strobilus. 

Class II. — Simple fruits formed by the pistil of one 
flower (Monothalamic) ; this class may be divided into six 
sub-classes : 

(a.) Indehisccnt fruits of one carpel, including the 
drupe, as in Anacardiace®, the achene, as in some Urti- 
caceae, &c., and some berries. 

(b.) Dehiscent fruits of one carpel, as the legume of 
Leguminos® ; in this case the fruit is superior. 

(c.) Indehiscent fruits of several free carpels. The car- 
pels may be many, dry (achenes) or succulent (berries). 

(d . ) Indehiscent fruits of several combined carpels. In 
this sub-class, the fruit may be superior, diy, winged 
(samara), as in Malpigliiace® ; or superior, consisting of a 
whorl of cohering achenes, as in some Malvaceae ; or superior 
formed by four dry lobes from two carpels, as in Labiatse 
and Boraginace® ; or superior, and consisting of a number of 
drupes on a somewhat fleshy receptacle, as in custardapple ; 
or superior baccate of two combined carpels, as in Solanaee® ; 
or inferior, consisting of three coherent carpels with 
central placentas, as in the plantain; or inferior, formed 
of two achenes, which finally separate, as in Umbellifer®. 

(e.) Dehiscent fruits of several free carpels, as in some 
Ranunculace®. 

(/) Dehiscent fruits of several combined carpels. In 
this sub-class, the fruit may be superior, dry, of two carpels, 
forming a 2-celIed capsule, as in Crucifer® ; or the fruit 
may be superior, dry, of three carpels, forming a 1-celled 
3-valved capsule, as in Violace® ; or superior, dry, of two 
carpels, forming a 2-celled capsule, as in Bixace® ; or 
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Achenes : Drupes, 

Ex , Naravelia. 
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Eatable 'portion of fruits. 

The sapid and nutritious substances which constitute 
the pericarp of some fruits are of no direct use for the 
growth of the seeds, but cause their dissemination by 
animals which feed on the fruits and thus disperse the 
seeds. The eatable portion varies in different fruits. In 
tamarind, the part eaten is the intercellular tissue of the 
modified leaf. In the orange, iitchi, and pomegranate, the 
eatable portion is a development from the region of the 
placenta (arillus); the epicarp, mesocarp, and endocarp are 
undistinguishable one from the other and form the skin, 
which is peeled off and thrown away. In the mango, the 
mesocarp is the portion eaten, the epicarp forms the exter- 
nal coat, and the endocarp the stone. In the papaya also, 
the edible portion is the mesocarp. In the plantain and 
pepo, the succulently developed carpels are eaten, the per- 
sistent perianth forming the skin. In the guava the eatable 
portion is the succulently developed calyx, the fruit being in- 
ferior. In the date, the epicarp, mesocarp, and endocarp can 
all be eaten, the seed with an indurated testa forming the 
stone. In the cocoanut, th e coir forms th e mesocarp, th e hard 
shell is the endocarp, the brown peel outside the white part 
that is eaten, is the testa, and the white portion is the en- 
dosperm. The eatable portion of rice is also the endosperm. 

The Seed. 

The distinguishing feature of the Phanerogamia as con- 
Fig. 32 *. trasted with the Cryptogamia lies in 

^ the formation of the seed. This or- 

gan developed from the ovule is an 
i V J Ja pY independent reproductive body, con- 
taining an embryo, or rudimentary 
plant at the time when it is cast off 
h r\ by the parent plant. The seed is at- 

STj Xl tached to the placenta, by a more or 

less strongly developed stalk or funi- 

Section of fruit of cuius, until mature, when it separates 

seed™ suspended ‘by long an articulation, leaving a scar-, called 
funiculi. the hilum or umbilicus. 

The testa is in general thicker, firmer, and harder in pro- 
portion to the softness of the pericarp, especially when this 
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Fig. 92 y. Fig. 92*. latter bursts to allow 

the dispersion of the 

by a distinctly differ- 
Retioulated seed of Striated seed of eutiated e n i d e r mi S. 

PTO ','" l " ,e ^ This latte frequently 

exhibits regular markings, as in the poppy (see Fig. 92y), to- 
bacco (see Fig. 92s). Theepidennal seeds not unfreqneutly 


Striated seed of 
Tobacco* 


grow into hairs, as in the Asclepiadacete ; cotton consists of 
the long hairs which clothe the seed of Gossypium : in the 
Bignoniacose, Coniferte, and Moringa pterygospennia the 


epidermis of the seeds is developed into wing-like expan- 
sions, and serve as an apparatus for the dissemination of 
the seeds ; the inner coat or tegmen is not generally distin- 
guishable ; when it is, it is usually white and delieate. 


The micropyle is often to be recognized lying in anatro- 
pous and campylotropous seeds close beside the hilum gene- 
rally as a protuberance pitted in the middle. A considerable 
number of seeds possess an additional covering (arillus) dis- 
tinct from the usual integuments ; the arillus is a new coat 
which develops during the ripening of the seed, and en- 
velopes it from below, springing from the point of attach- 


ment of the seed to the placenta ; this additional struc- 
ture is frequently fleshy when mature, as in the litehi. 
An arillode is a covering of the seed which originates from 
the micropyle, and grows down, more or less, over the 
testa, as in Euphorbia, Ricinus, &c. 

The body of the mature seed is composed either of the 
embryo alone, or of the embryo embedded in a mass of 
tissue, called the endosperm, a substance which contains 
starch, albuminoids, &c., provided for the nourishment of 
the embryo ; it is usually formed within the embryo-sac 
(endosperm), sometimes in the tissue of the nucleus itself 
( perisperm ). This substance is found in more or less 


quantity in every embryo-sac whilst the embryo is still 
rudimentary, but it frequently becomes absorbed before 
the seed is ripe. There is no organic connection whatever 
between the matured embryo and the endosperm with 
which it is in contact, yet the embryo, when germinating, 
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draws nourishing matter from the most distant part of the 
sperm. Seeds when mature containing endosperm are 
termed endospermic, as the Papaverace®, Rubiace®, Apo- 
cynacese. The seeds of Crucifer®, Malvaceae, Aurantiaceae, 
&c., have, when ripe, no endosperm. 

Endosperm varies very much both in quantity and in tex- 
ture ; it is mealy or farinaceous when of a starchy consist- 
ence, as in Gramme® ; oily in Papaveraceae ; horny, or 
bony, as in Palm ace® ; and mucilaginous, swelling up 
readily when wetted, as in Malvaceae, &c. ; ruminated, 
where the outer portion is lobed and the sinuosities are 
filled up, and enclosed in an inseparable layer of different 
coloured tissue, as in Anonace®, Myristacace®, some Apo- 
cynaceae, and Palme®. 

The embryo exhibits many varieties in the relative posi- 
tion of its parts ; in Crucifer®, the cotyledons lie flat one 
upon another (pleurorhizal), and the radicle upon the line 
which separates them, or the radicle may be folded against 
the back of one of the cotyledons (notorhizal), or the 
radicle may be in the hollow channel of the folded coty- 
ledons (orthoplozic). The embryo may be straight, as in 
Urticace® and Euphorbiaceae ; curved in Cannabis Indica 
and in Sapindace®, in which order the peculiar convolution 
of the embryo is a very marked character. 

The position of the embryo in the endosperm varies in 
different plants ; in Gramme® and Palme®, the embryo is 
superficial, or it may be situated in the centre of the en- 
dosperm, as in Polygonum. Sometimes the embryo is 
curved round the outside of the endospenn, as Mirabilis. 

The radicle generally points to the micropyle, rarely 
away from it. 

There are two principal kinds of embryo amongst flower- 
ing plants, — the monocotyledonous and dicotyledonous. 
Both have cotyledons, plumule, and radicle ; but they differ 
most materially in their structure and mode of growth. 
In Monocotyledons the first leaves produced from the 
embryo are alternate ; the endosperm is usually large, and 
the embryo small. In Dicotyledons the first leaves of the 
embryo form a whorl of two (or are opposite) ; the endos- 
perm is very often rudimentary, often entirely absorbed by 
the embryo before the ripening of the seeds. 
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The duration of the vitality of seeds is very variable ; 
the most authentic instance of long-lived seeds is the sacred 
bean of India, one such taken from a herbarium upwards 
of one hundred years old having germinated. Wheat is 
said to retain its vitality for seven years at the longest. , 
Description of Plants. 

In describing a plant, an exact definition of the char- 
acters by which it may be recognized should be given. 
Whether a description is well drawn up or not may be tested 
by considering whether a person who had never seen the 
plant could make a drawing of it from the description. In 
framing descriptions of whatever kind, the order of develop- 
ment must be observed. The description to be complete, 
must begin with the root and end with the seed. 

The following descriptions will serve as examples as to 
the manner in which plants should be described : — 

S inapis ramosa, Roxb. (Bara-rrli). 

N. O. Cruciferse. 

Cultivated in India, abundantly distributed, cultivated 
westward to Egypt, and eastward to China. 

A tall erect branching annual, rarely glaucous or hispid 
(at the base only). Lower leaves petioled, sometimes pin- 
natifid ; upper, lanceolate, toothed, subsessile. Flowers 
bright yellow ; pods half inch, linear, lanceolate ; beak 
straight, flattened, half inch ; valves with a prominent 
mid-rib. Seeds small, dark, rugose (from Flora of British 
India, Hooker, under the name Brassica juncea, Hf. and T.) 

Glycosmis pentaphylla, D. C. (Ashsliaurfi). 

N. O. Aurantiacem. 

A small evergreen shrub, very common on roadsides and 
waste places. 

Stern erect, from two to four feet in height. Leaves 
membranous, compound; leaflets (one to five), varying 
from one to six inches in length, oblong, elliptic, obovate, 
or lanceolate ; margins entire waved. Flowers few or many, 
small, white, in panicles. Berry white, globose, usually 
the size of a large pea. 

Vinca rosea, L. (Galphiringi). 

N. O. Apocynaeese. 

A perennial herb, growing on cultivated ground, with 
opposite leaves, and axillary red or white flowers. 
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Root tapering, fibrous; stem erect, woody, branching 
close to the ground, smooth, of an ash colour; upper por- 
tion of branches green. Leaves, simple, opposite, oval, 
pinnately nerved; apex ending in a fine point; surface 
smooth, margins entire. Flowers axillary, generally in pairs, 
regular, hermaphrodite ; calyx divided nearly to the base 
into five lobes, which are acutely pointed ; corolla hypocra- 
teriform, much longer than the calyx ; tube cylindrical, 
constricted at the mouth, the spreading limb of five oblique 
lobes ; stamens o, epipetalous, alternating with the lobes 
of the corolla ; anthers subsessile ; pistil syncarpous ; the 
two carpels distinct below, uniting in a single tube above ; 
stigma dumbbell-shaped. Fruit consisting of two follicles. 
Seeds numerous, perispermic. 

Argemone Mexicana, Linn. (Bara-shelksintAV 

N. O. Papaveracem. 

An hei’baceous annual, with yellow juice, prickly leaves, 
and bright-yellow conspicuous flowers, growing luxuriantly 
on waste ground. 

Hoot tapering; stem erect, herbaceous, furnished or 
armed with a few prickles. Leaves simple, sessile, pinna- 
tifid ; margins undulated, armed with numerous small 
prickles ; mid-rib and veins white. Flowers solitary termi- 
nal ; calyx of three sepals, caducous, prickly, valvate in 
{estivation ; corolla of six yellow imbricatod petals ; sta- 
mens indefinite, inserted on the thalamus ; pistil syncar- 
pous, 1-celled, ending in a red sessile stigma. Fruit a 
capsule, like the rest of the plant, prickly, containing 
numerous black perispermic seeds. 

Oryza sativa, L. (Dhan ). 

N . 0. Gramineie. 

(As there are more than a hundred varieties of rice, the 
descj’iption will vary according to the specimen examined.) 

A cereal with an erect narrow paniculated inflorescence. 

Root fibrous; culm erect, jointed, hollow, striated, gla- 
brous. Leaves alternate, sheathing, linear, finely acumi- 
nate, parallel-nerved, scabrous, with minute setae (bristles, 
sharp-pointed hairs) directed towards the stem. Ligule pro- 
minent, membranous. Inflorescence, a panicle. Spikelets 
1-flowered. Outer glumes 2, minute, nearly equal ; 
flowering glumes 2 ; outer, boat-shaped, scabrous (covered 
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with very stiff short hairs), embracing the inner glume, 
5-nerved, with a minute black mark at the top; inner 
glume, or palea, resembling in size and appearance the 
outer glume, boat-shaped, rough, 3-nerved, with a black 
mark at the top. Lodiculm 2, small, glabrous ; stamens 
6, distinct, hypogynous ; filaments nlaform ; anthers versa- 
tile, bilocular, dehiscing longitudinally ; pistil superior 
syncarpous, 1-celled, 1-seeded ; styles 2, with feathery 
stigmas. Fruit a caryopsis, enveloped in the adherent 
persistent glumes ; embryo lying at one side at the base of 
the farinaceous endosperm. 

Tamarindus indica, L. (Tintvirf, Amali). 

N. O. Leguminosse. 

One of the commonest and largest trees in India, 
compact, much branched ; the bark is dark coloured ; the 
wood is hard, very durable, and beautifully veined. The 
leaves are compound, alternate, paripinnate, glabrous ; 
leaflets (from 10 to 20 pairs), subsessile, entire, ob- 
tuse ; stipules small, caducous. Flowers small in racemes. 
Bracts obovate, brightly coloured, caducous; calyx gamose- 
palous, infundibuliform ; limb 4-parted, expanding ; members 
imbricated entire ; corolla of three petals, one posterior, 
two lateral, sub-papilionaceous ; stamens 3, alternating 
with staminodes, somewhat monadelphous ; anthers oblong, 
versatile ; pistil consisting of one carpel ; style short ; 
stigma terminal, obtuse ; ovules usually from 8 to 10. 
F ruit an oblong, usually curved, indehiscent legume ; meso- 
ca,rp and endocarp pulpy enveloping the seeds. Seeds 
without endosperm, covered by a thick shining testa. 

Having got a general idea of the members to be looked 
to in drawing up a description of a plant, it is desirable 
to be able to form an estimate of their relative value, to 
enable the examiner to place the plant in its true natural 
position. These important characters form the diagnosis 
of a plant or of a group of plants. 

The characters given in the following schedules, devised 
by the late Professor Henslow of Cambridge, are sufficient 
to determine the orders to which the plants belong. To 
discriminate the smaller groups of genera and species, 
recourse must be had to other peculiarities presented by 
the plants in question : — 



Hibiscus rosa-sinensis, L. (Java). 
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Style ... 5 | ] Confluent ... ...... 

Stigma ... 5 . Distinct ... ...... I Regular. 

I 

Ovules or seeds in Indefinite ... J ...... Axial placen- . 

each carpel. tat ion. 



Mum paradisiaca, L. (Kala). 
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The Floral Diagram. 

Nothing gives such important aid in the study of Flow- 
ers as learning to make floral diagrams correctly, and 
care should be taken to make the diagram .sufficiently 
large ; a clear diagram should occupy a space of about 
3 inches square; the details which are most important 
in comparing flowers of different groups should be given. 
When the number of organs in the flower are small, they 
can easily be represented as lying on a series of circles, 
one within the other. A dot above the diagram represents 
the position of the axis of the flower ; different signs 
have been chosen to represent the number and position 
of the various separate organs in order to render the ex- 
planation more readily visible to the eye. The leaves of 
the perianth are represented by arcs of a circle ; the sign 
chosen for the stamens resembles a transverse section of 
an anther ; the gynseceum is treated as a simplified 
transverse section of the ovary, since it is thus most easily 
distinguished from the other parts. 



CHAPTER II. 

Classification and Special Morphology. 

The characters of plants are transmitted to their descend- 
ants, or, in other words, are hereditary. But, in addition 
to the inherited properties, new characters may arise in a 
smaller or larger number of the descendants of a plant 
which were not possessed by the parent-plants. The. char- 
acters which arise in single descendants are often only 
individual, i. e., they are not again transmitted to their 
descendants. When a new character is transmitted by 
inheritance to new generations, new constant forms are 
developed ; such new constant forms are termed varieties. 
If the plant were not equal to the calls upon it — if it were 
unfit for the situation in which it was placed, — it would 
have become extinct as so many plants have done. The 
very existence of a plant is the best proof of its organi- 
zation, being perfect in regard to the functions it has 
to fulfil, and its adaptation to external influences. If 
these change to any great degree, it must either change in 
accordance or cease to exist. 

A species may be defined as a group of individual plants, 
•which breed together freely and reproduce their like; 
therefore it follows that all the individuals of a species now 
living, or which have lived, has descended from a few 
common ancestors, or, perhaps, from a single pair. The late 
Mr. Darwin proved, by an overwhelming array of evi- 
dence, and a connected chain of irresistible argument, 
that every group of allied species has descended from a 
few common ancestors. This is the origin of species by 
descent with modification, or, in other words, by evolution. 
The natural causes by which the change from one spe- 
cies to another was brought about, is termed natural 
selection. 
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Genera are assemblages of nearly related species, agree- 
ing with one another in general structure and appearance. 

The ideas — variety, species, genus — are abstract ideas, 
and indicate a progressive scale of the difference between 
individuals, which is small in the variety, larger in the 
species, and still larger in the genus. It is, therefore, 
difficult, and to a certain extent impossible, to define what 
amount of differentiation is necessary in order to classify 
two different but similar forms as species rather than 
varieties. “ As there is no difference but in degree be- 
tween a variety and a species, between a species and a 
genus, between a genus and order, all disputes as to the 
precise grade to which a group really belongs are vain ” 
{Balfour). From experience we learn that a fertile sexual 
union can not only take place between individuals of the 
same species, but also between plants which are specifi- 
cally distinct. A union of this kind is termed Hybridisa- 
tion, and its product a Hybrid. According as the union 
takes place between different varieties of one species, 
different species of one genus, or between two species 
belonging to different genera, the resulting hybrid may be 
termed variety hybrid, species hybrid, or genus hybrid. 

Nomenclature. 

Nomenclature deals with the naming of plants as mem- 
bers of the vegetable kingdom. Siuce the time of Linnceus, 
the primary rule in botanical nomenclature is that every 
plant shall have a double name , compounded of a sub- 
stantive and an adjective, or a substantive used adjectively, 
whereof the former indicates the genus, and the latter the 
species. The names are usually derived from Latin or 
Greek, the most general languages of science, as they en- 
sure to all plants names which have universal acceptance, 
and which are equally understood by botanists of all na- 
tions. They are moreover more definite and precise in 
their signification than ordinary vernacular names. Gene- 
ric names have been, and are still, formed arbitrarily, and 
without any general recognized principle ; a large propor- 
tion of modern generic names are formed from words 
indicating some obvious external peculiarity or some pro- 
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perty possessed by the plants, as for instance, Sagittaria, 
from their arrow-shaped leaves ; Rubia, from the plants 
yielding a red dye. Generic names are sometimes also 
founded on proper names of persons to whom the genera 
are dedicated. Mr. C. B. Clarke lately named a new genus 
of the Cucurbitacese, Edgaria, from Mr. Edgar, Commis- 
sioner of Patna. Specific names are usually selected on 
similar grounds to the generic ones, and when they are 
adjectives, must of course be made to agree in gender 
with their generic substantives. Since the conception of 
a genus and of a species is defined arbitrarily according 
to the individual view of each botanist, it lias come to 
pass in the course of time, that one and the same plant 
has received several specific and generic names, or that 
the same name has been given to different plants. In 
order to distinguish clearly, the particular plant meant, it 
is usual to append to its name, the name of the botanist 
who first described it, or referred it to the genus in ques- 
tion : thus for instance, Opuntia Dillenii, Haworth, and 
Cactus indicus, Roxburgh, is one and the same plant des- 
cribed by Roxburgh in his Flora lndica, 2, p. 475. Calotro- 
pis gigantea, Robert Brown, is described in Roxburgh’s 
Flora lndica, 2, p. 30, under the name Asclepias gigantea. 

For the purpose of obtaining a general view of the enor- 
mous number of plants, and their relationships to one 
another, it is necessary to group the allied genera into 
families or orders, and the orders agreeing in evident and 
important general characters into classes ; several classes 
form a sub-kingdom, and the group of sub-kingdoms con- 
stitutes the vegetable kingdovi. 

Systems of Classification. 

“ There are two systems pursued in the arrangement of 
plants ; one is called the Artificial method, and the other 
the Natural method. In both of them the genera and 
species, or the minor divisions, are the same, but the 
higher divisions of classes and orders are totally unlike, 
and are founded on entirely different principles. The 
genera and species are very differently arranged in the 
two systems. In artificial methods one or two organs are 
selected in an arbitrary manner, and they are taken as the 
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means of forming classes and orders ; while in the natural 
method plants are grouped according to their alliance in 
all their important characters. Plants belonging to the 
aqmft class and order in the former system may have 
nothing in common except the number of the stamens and 
carpels, or the form of their flowers, or some other arbi- 
trarily selected character ; while in the latter, plants in 
the same class and order are related by true affinity, and 
correspond in all the essential points of their structure 
and organization. When a student knows the artificial 
class and order to which a plant is to be referred, he does 
not thereby become acquainted with its structure and 
properties ; plants diametrically opposed in these respects 
may be associated together. When he determines, on the 
other hand, the place of a plant in the natural system, he 
necessarily acquires a knowledge of its structural relations 
and affinities. Hence a knowledge of the latter system is 
that which must be the aim of every botanical student ” 
{Balfour). 

Many artificial systems were in vogue at different times, 
but the best was the sexual system of Linnaaus, which 
bases its principle of classification on the essential or 
sexual organs of plants ; for this reason his system is 
called the sexual system. Roxburgh’s Flora Indica, the best 
complete book on the description of Indian plants, is 
arranged in accordance with the Linntean System. 

The Linncvan System. 

In the artificial system of Linn feus, plants are divided 
into flowering and flowerless, the latter being included in 
his twenty-fourth class, under the name of Cryptogamia, 
and the former, or Phanerogamia, being divided into 
twenty-three classes, the characters of which are founded 
on the number, the insertion or position, the relative 
length, and the connection of the stamens. The term 
anaria is employed to express the male organ or stamen ; 
the number of stamens is indicated by the Greek numerals 
being prefixed to the term andria. 

In the first eleven classes, the number of free stamens 
forms the basis of classification ; the length of the stamens 
is immaterial, excepting the 4th and 6th classes, in which 
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they must be all of equal length ; the 12th and 13th 
classes have both indefinite stamens, but the mode of their 
insertion is taken into account ; in the 14th and 15th, the 
number and unequal length of the stamens forms the 
distinction; in the Kith, 17th, 18th, and 19th classes, 
Linnseus included those plants in which the stamens are 
coherent ; in the 20th, those in which the stamens are 
adherent to the pistil ; the 21st, 22nd, and 23rd classes 
include plants with unisexual flowers. Each of these 
classes comprise several orders; in the first thirteen 
classes, the character of the order depends on the number 
of carpels, or on the number of styles and stigmas ; the 
term (jynia is applied to them (meaning female or pistil) 
with the prefix of a Greek numeral, as Monogynia, l)igy- 
nia, &c. ; the 14th and 15th classes have each two orders 
distinguished by the character of their fruit ; the orders 
in the 16th, 17th, and 18th classes are distinguished by 
the form of cohesion of the stamens ; the 19th class is 
divided into five orders according to the sex of the florets 
contained in the same capitulum ; in the 20th, 21st, 22nd, 
and 23rd classes, the orders are formed according to the 
number and position of the stamens; the 24th class Limucus 
divided according to their natural relationship into four 
orders : — lsf, ferns ; 2nd, mosses ; 3rd, alga? ; ith, fungi. 

Linncan Classes. 

1st Class. — Monandria : one free stamen in a hermaphro- 
dite flower, as in Marantaceae and Zingiberacem (in 
Marantacem, the stamen is lateral ; in Zingiberacete, 
posterior). 

2nd Class. — Diandria : two free stamens in a hermaphro- 
dite flower, as in Jasminacese, some Acanthaccse (Eran- 
themum and Justicia), and a few Piperacese. 

3rd Class. — Triandria : three free stamens in a herma- 
phrodite flower, as in most Gramineai, Cyperese. 

4 th Class. — Tetrandi'ia : four free stamens of equal length 
in a hermaphrodite flower, as in some Rubiaceae, Gen- 
tianaccse, Ampelideae, Onagracese. 

5th Class. — Peniandria: five free stamens in a hennaphro- 
dite flower, as in Convolvulacem, Solanacete, Apocyna- 
ccae, Linacete. 
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6th Class . — Hexandria : six free stamens of equal length 
in a hermaphrodite flower, as in Bambusa, Oryza, in 
Amaryllidaceae, Liliaceae, Palmese, &c. 

7th Class. — Heptandria : seven free stamens in a herma- 
phrodite flower, as in Saraca indica (Ashak). 

8th Class. — Octandria : eight free stamens in a hermaphro- 
dite flower, as in Mimusops elengi (Bokul), Lawsonia 
(Mendi), Cardiospermum halicacabum (Shibjhool). 

Qth Class.' — Enneandria : nine free stamens in a herma- 
phrodite flower, as in the Lauracem ( Cassyta, Akash 
balli), Anacardium occidentalo (Hijili badam). 

10th Class. — Decandria : ten free stamens in a hermaphro- 
dite flower, as in Ctesalpinie:e (Poinciaua pulclicrrima, 
Krishnachurd), Oxalidacese (Oxalis cornicalata, Am- 
rool), Combretaceie ( Terminalia catappa, Badam ). 

] 1th Class. — j D odecandria: twelve to nineteen free stamens 
in a hermaphrodite flower, as in Porlulaca, Euphorbia. 

lWi Class. — Icosandria : twenty or more free stamens in- 
serted on the calyx of a hermaphrodite flower, as in 
Cactus, in Myrtacem (Psidium, Guava), Rosacene. 

13 th Class. — Polyandria : twenty or more free stamens in- 
serted on the receptacle of a hermaphrodite flower, as 
in Mimoseac, Nymphmacese, Anonaceac, Papaveraccm, 
&c. 

14 th Class . — Didynamia (superiority of two) : two long 
and two short free stamens in a hermaphrodite flower. 
Order I — Gymnospermia (naked seeded), as in Labiatse 
and Boragiuaceaj. 

Order II— Angiospermia (covered seeded), as in Acan- 
thacese, Verbenaceae, Orobanchaeeie, Scropliulari- 
acem, Pedaliaceie, &c. 

15 th Class . — Tetradynamia (superiority of four) : four long 
and two short free stamens in a hermaphrodite flower. 
Order I — Siliculoste : Ex., Candytuft. 

Order II — Siliquosae : Ex., Mustard. 

16 th Class . — Monadelphia (single brotherhood) : stamens 
coherent into a tube in a hermaphrodite flower, as in 
Malvaceae, Sterculiaceae, Meliaeeie, &c. 

17 th Class . — Diadelphia (two brotherhoods) : stamens co- 
herent into two bundles in a hermaphrodite flower, 
as in many Leguminosae. 
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18 th Class. — Polyadelphia (many brotherhoods) : stamens 
coherent into three or more bundles in a hermaphro- 
dite flower, as in Aurantiaceae, Hypericacese. 

10th Class. — Syngenesia (growing together), polygamia : 
anthers coherent, flowers inserted on a eapitulum. 

Order I — Polygamia ; equal is (flowers all equal). All 
the florets perfect, and of the same shape. Example : 
Yemonia (Koksim). 

Order II — Polygamia superflua (some flowers super- 
fluous). Disk-florets perfect ; ray-florets pistillate ; 
all forming seed. Example : Zinnia Crysanthemum. 
Order III — Polygamia frustranea (some flowers neuter). 
Like the last, except that the ray-florets are baxTen. 
Example: Centaurea Helianthus. 

Order IV — Polygamia nccessai’ia (central and marginal 
flowers necessaiy for perfect seed). Disk-florets 
staminate ; ray-florets pistillate. Example : Calen- 
dula (Ganda). 

Order V — Polygamia segregata (flowers separated). 
Florets perfect, each floret with an additional calyx, 
or involucre. Example : Ecliinops (Hincha). 

'20th Class . — Gyncmdria (male and female organs) : one 
or more stamens adherent to the pistil, as in Orchi- 
deae. 

21st Class. — Monoecia (living together) : flowers unisexual, 
staminate, and pistillate flowers on the same plant, 
as in many Aroidepe, Artocarpaceae (Ficus), Euphorbia- 
cere, and many Cucurbitacefe, &c. 

22nd Class. — Diozoia (living apart) : flowers unisexual, 
staminate, and pistillate flowers on distinct plants, 
as in Vallisneria, Cannabis sativa, Carica Papaya, 
Trewia nudiflora, Borassus flabelliformis, &c. 

23 rd Class — Polygamia, (many marriages) : staminate, pis- 
tillate, and hermaphrodite flowers, on the same plant, 
as in Semecarpus anacardium. 

24t/t Class. — Flowerless plants : 

Order I — Ferns (see Fig. 92aa). 

Order II — Mosses (see Fig. 9256). 

Order III — Algae (see Fig. 92cc). 

Order IV — Fungi including lichens (see Figs. Q2dd 
and 92e ' 
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Fig. 92 dd. 



A fungus (Mushroom) : the root-like structure is termed 
mycelium ; the stem aud cap form the sexual generation. 


Fig. 9266. 



A lichen (Parrnelia) with a portion of the bark of the 
tree from which it was taken ; in the hollow cup-like 
structures are formed the spores. 

The term Gymnospermia, used in the 14th class, was 
founded ou the erroneous idea that the fruit of Labiatse, 
&c., which are in reality acheues, were naked seeds. 
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Analytical method of ascertaining the name of a plant 
from Roxburgh’s Flora Indica. 

1. — Stamens in number from I to 1&» see 1st 1 1 
classes. 

( 1.— Stamens periiry- 
2.— Stamens 20 or) nous Icosandna. 
more. ) 2. — Stamens hypoiry- 

nous Polyandria. 
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—Gymnospermia, 
fruit aoben^s. 

Angiospcrmia, 
fruit capsular. 
Silt cut owe, fruit 

fruit 


1.— Filaments cohering 


2. — Anthers cohering 


3.— -Male and female organs adhering.. 


f 1. — Monndelphia. 
.. \ 2.— l)ii 


1. — -On the same plant 

2. — On distinct plants 


Diadelpliia 
3. — Polyadelphia. 


Syngenesia. 


Cynandna. 


Monteeift. 

Dicotin. 


Polygamia; not given in Roxburgh's Flora Indies. 


g 


For Ferns, consult Hooker and Baker’s Synopsis Fiticium. 


Mosses 

Algae 

Fungi. 


[ Not described io Roxburgh’s Flora Indies, Carey's Edition, reprinted 
by C. B, Clarke in 1874. 
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The Natural System. 

In arranging plants according to the natural system, the 
object is to bring together those which are allied in all 
essential points of structure. 

The system of J ussieu, is now the basis of all natural 
classifications. The system followed by De Candolle is a 
modification of that of Jussieu, aud it is adopted more or 
less at the present day. Since De Candolle’s time, various 
modifications of his system have been introduced by Endli- 
cher, Lindley, Bentham, and Hooker. According to this 
classification, the vegetable kingdom is divided into two 
great sub-kingdoms — Phanerogamla and Crypiogamia ; the 
former having flowers containing anthers and ovules, the 
latter being destitute of them. Phanerogamia are divided 
into : 1st, Angiospermia (seeds covered) ; 2nd, Gymnos- 
permia (seeds naked). The Angiospermia arc distin- 
guished from the Gymnospermia by the following charac- 
ters : 1st — the ovules are produced in the interior of a 
structure (ovary) formed by the cohesion of carpellary 
leaves ; 2nd — the endosperm is formed after fertilization 
at the same time as the embryo ; 3rd — the contents of 
the pollen grains do not divide. In the Gymnosper- 
mia, on the other haud, — ls(, the ovules are not enclosed 
in an ovary ; 2nd, the endosperm arises before fertiliza- 
tion ; and 3rd, the pollen grains are divided before the 
formation of the pollen tube. Augiosperms are again 
divided into two classes — Dicotyledons and Monocotyledons. 

The following abstract shows at a glance the positions 
occupied by the principal groups of plants in the veget- 
able kingdom : — 

(Dicotyledons: Ex., Man* 


Phanerogamia (flower- 
ing plant). 


Cryptogam ia (non-j MuscineaB . 
flowering plant). 

w Thallophyta 


[Angiospermia ^fn o coTyleflona : Ex., 
( Palm-tree**. 

Gymnospermia Ex,, Coniferai, Pine-trees. 

) Filieineae : Ex., Ferns. 

E< tails taCeae: EX,H0r88 
Dichotomi: Ex., Club 

Mosses. 

Muscineee ... Mosses ; Liverworts, 


Vascular Cryp- 
togams, 


Algae : Ex., Seaweeds. 
Fungi : Ex., Mushrooms 
and Lichens. 
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Dicotyledons. 

In dicotyledons, the first leaves of the embryo form a 
whorl of two (or are opposite) ; the endosperm is very often 
rudimentary, often entirely absorped by the rapid growth 
of the embryo before the ripening of the seed. Instead 
of the two opposite cotyledons, a whorl of three is not 
unfrequeutly formed in those plants which normally pos- 
sess only two, as Phascolus, Amygdalus. The opposite 
cotyledons are usually alike in form and vigour ; in Trapa, 
however, one remains much smaller than the other. Most 
often the cotyledons lie with their inner faces flat against 
one another, but are not unfrequently folded or wrinkled, 
and curved backwards and forwards, as in Convolvulacese ; 
less often they are rolled spirally round one another. 

The cotyledons which become exposed to the light usually 
increase rapidly in size, and constitute the first foliage 
leaves of the plant, which are of simple form, as in Cucur- 
bitace®, Convolvulacea), &c. The further development of 
the young plant may take place by the rapid enlargement 
of the primary axis of the embryo. When the axis of the 
embryo grows vigorously, the primary root generally also 
grows vigorously in a downward direction. In its internal 
structure the roots of dicotyledons have at first the same 
structure and arrangement of their elements as the monoco- 
tyledons. A great difference, however, shows itself in the 
secondary formations, which enable the roots to thicken 
and even to form concentric circles somewhat in the manner 
of the stem, the only difference being that the vascular 
bundles of the stem have a centrifugal growth ; while 
development of those in the root are centripetal. On this 
account the pith is less developed in the root than iu the 
stem, and in many roots it entirely disappears. 

The structure of the stem of dicotyledons agrees in 
its main feature with that of the Gymnospermia, a 
class of a lower type of organization, but differs very con- 
siderably from the arrangement of the stems of monocoty- 
ledons. 

The whole of the tissue of dicotyledonous (in common 
with other vascular) plants is differentiated into three clearly 
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marked systems, — vis., the epidermal system, the funda- 
mental system, and the fibro-vasculav system. 

When a young dicotyledonous herbaceous stem, as for 
instance, Cucurbita maxima, is cut across, the fibro-vascular 
bundles are seen standing in a circle round a central mass 
of tissue, the pith. The bundles ran parallel to the axis 
of the stem, and anastomose freely ; a certain number of 
the bundles are distributed to each leaf. 

The plates of fundamental tissue which lie between the 
fibro-vascular bundles, connecting the pith with the epi- 
dermal system, are termed the medullary rays. 

Usually, in annual stems, and invariably in woody stems, 
a further increase of thickness takes place through the 
activity of the growing (or cambium) layer, situated be- 
tween the inner and outer portion of the fibro-vascular 
bundles. The cambium region in wood of more than one 
year’s growth is a continuous mass of tissue surrounding 
the inner (woody) part of all the bundles; while the 
inner layer of cortex, next to the cambium, is that por- 
tion which belongs to the same year’s formation as the 
outermost of the woody rings. 

When the increase in thickness of a stem ceases periodi- 
cally, and is renewed with each new period of vegeta- 
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tion, a layer of wood is 
formed during each period 
of growth, which is more or 
less sharply marked off from 
tliat of the preceding and of 
the following year, and is 
called an annual ring of the 
wood (sec Fig. 92 gg). These 
annual rings are usually dis- 
tinctly visible to the naked 
03 ?e, because the mass of 
wood formed in the early 
part of each period of vegetation has usually a different 
appearance from tliat formed at a later period. 

The leaves of dicotyledons exhibit a greater variety, 
both in their position and form, than those of all other 
classes put together. The venation of the foliage leaves is 
formed by the ramnifi cation and anastomosis of the fibro- 
vascular bundles running through the fundamental tissue 
of the leaf itself. Adventitious buds are rare in dicotyledons, 
as they are in the Phanerogamia generally ; those which are 
commonly formed in the indentations of the margins of 
the leaves of Bryophylliun calycinum are well-known, 
and serve to propagate the plant. 

In the great majority of dicotyledons the members of the 

flowerare arranged in whorls, 
which are generally four in 
number — calyx, corolla, an- 
dreecium, and gyn8eceum(see 
Fig. 92 hh) ; only in a com- 
paratively small number of 
families are the floral leaves 
arranged spirally, as Ranun- 
culace®, Magnoliacefe, Nym- 
ph mace®, and Nelumbiacese. 
The flowers are usually pen- 
tamerous, less often tetra- 
merous. Dimerous combina- 
tions, as in some Onagrace®, 
and trimerous, as in Anonace®, Men i spermace® , Magnolia- 
cese, and Aristolocheaee®, are much less common. 



Floral diacrrnm of a di- 
cotyledonous flower, shewing 
the 4 whorls of organs. 


Fig. Mgg. 



Section of a Dicotyledonous 
stem, shewing the annual 
rings of the wood. 
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Abstract of the Principal Dicotyledonous Cohorts. 


fThnlamiflorse 

i 


Ranales: Ex., Naravelia. 
Parietales : Ex., Poppy. 
Polygnlalas : Ex., Polygnla. 
■{ Cary ophy Hales : Ex., Por- 
tulaca. 

Guttiferales : Ex , Tea. 
JMalvales: Ex., Hibiscus. 


f Apopetalse J 
I (Polypetalse). j 


Disifloree 



Geraniales : Ex., Orange. 
Celnstrales : Ex., Vine- 
Sapin dales : Ex., Litehi. 


/Rosales: Ex., Rose. 

J 1 Myrtales : Ex., Guava. 

^Calyciflorae ... < Passiflorales : Ex., Melon. 

j Tiooidales : Ex., Cactus. 
V.Umbellales : Ex., Panux. 


fin Terse 


Gamopetalae ... { 

LSuperse 


flnfer© 


l Incomplete ... *{ 


ISuperse 



Rubeales : Ex., Ixora. 
Asterales : Ex., Zinnia. 
Campanulales : Ex., Lobelia. 


'Ericales: Ex., Rhododen- 
dron. 

Primubdes : Ex., Plumbago. 
Ebenales : Ex., Snpota. 

... -{ Gentianales : Ex., Vinca. 
Poleinoniales : Ex., Potato. 
Lamiales : Ex., Tulai. 
Personates : Ex., Bignonia. 



Santalales : Ex., Lorantbus, 
Quernales : Ex., Oak, 
Asarales : Ex., Aristolochia. 


o* 


'Piperales: Ex., Betel. 

Euphorbiales : Ex., Coral 
plant. 

Amentales : Ex., Casuarina. 

. Urticales: Ex., Jack-tree. 

^ Dapbnales : Ex., Grevillea. 

Laurales : Ex., Camphor- 
tree. 

Chenopodiales : Ex., Mira- 

bilis. 
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Abstract of Dicotyledonous Orders. . 

Division I — Apopetalce (Polypetalce). 

Petals free or very slightly united. 

Series I— Thalamifloras. 

Calyx, corolla, and stamens usually free, and springing 
directly from the thalamus ; pistil superior. 

Cohort I — Ranales. 

Stamens indefinite (except in Menispermacese and Ber- 
beridaceae) ; carpels free or immersed in the receptacle, 
very rarely syncarpous (as in some Dilleniaceje, Nym- 
phseaceie, and Anona) ; mieropyle, usually inferior ; embryo 
minute, in a fleshy endosperm or perisperm. 

Order I, Ranunculaceas. — Herbs with alternate or 
climbing shrubs, with opposite leaves, with mostly alter- 
nate exstipulate leaves and acrid juice ; stamens indefinite ; 
ovules auatropous ; fruit a collection of acheues, a circle of 
follicles, or a one or more seeded berry ; seed exarillate ; 
embryo straight. Example : Naravelia zeylauica (Chlia- 
gal-bati). 

Order II, Dilleniaceat. — Trees or shrubs, generally with 
alternate leathery feather-veined leaves ; calyx persistent, 
5-merous, imbricated; seeds arillato. Example: Dillenia 
speciosa (Chalita). 

Order III, MagnolictjCeoi . — Trees or shrubs, with fragrant 
3-merous imbricated flowers; the leaf-buds mostly with 
membranous stipules ; seeds often suspended by a long 
funiculus, endosperm homogeneous. Example : Michelia 
champaca (Chdmpa). 

Order IV, Anonacece. — Trees or shrubs, with alternate 
entire exstipulate leaves ; flowers trimerous ; corolla usually 
valvate in the bud ; stamens with erdarged connective, en- 
dosperm ruminated. Example : Anona squamosa ( Ata). 

Order V, M enispermacece. — Climbing shrubs, with alter- 
nate exstipulate leaves, and usually dioecious trimerous 
flowers; stameus definite, superposed to the petals ; fruit 
of three to many 1-seeded drupes. Example : Tinospora 
cordifolia (Gulancha). 
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Order VI, Berberidacece . — Shrubs or herbs, with stamens 
superposed to the petals ; anthers opening by valves. 

Order VII, Nymphaeaceoi . — Aquatic plants with cordate 
or peltate floating leaves, and large conspicuous flowers ; 
the partially petaloid sepals and numerous petals, and 
stamens imbricated in several rows; pistil sjmcarpous. 
Example : Nymphaea lotus. 

Order VIII, Nelumbiaceve . — Large aquatic plants, with 
peltate leaves, raised above the water, on long stalks ; 
stamens indefinite ; carpels, embedded in separate cavities 
of the enlarged thalamus ; seeds with endosperm. Example : 
Nelumbium speciosum (Pudma). 

Cohort II — Parietales. 

Stamens definite or indefinite, carpels usually united 
into a unilocular ovary, with parietal placentation. 

Order I, Papaveraeece . — Herbs with milky juice ; alter- 
nate exstipulate leaves and regular flowers ; sepals cadu- 
cous; stamens indefinite. Example: Papavcr somuiferum. 

Order II, Fumariacew . — Herbs with watery juice; flow- 
ers irregular ; sepals 2, caducous ; petals 4, dissimilar ; six 
diadelphous, or four distinct stamens. Example : Fumaria 
parviflora (Banshalplia). 

Order III, Crucifera ;. — Herbs with a pungent watery 
juice ; petals 4 ; stamens tetradynamous ; fruit a siliqua, 
or silicula ; seeds without endosperm. Example : Rapha- 
nus sativus (Mtila). 

Order 1 V, Capparidace w. — Herbs, shrubs, or trees, with 
alternate leaves ; sepals and petals usually 4 ; stamens 
indefinite, or, if six, not tetradynamous ; ovary usually 
stalked ; seeds reniform, without endosperm. Example : 
Gynandropsis pentaphylla (K&ntila). 

Order V, Resedaceai . — Herbaceous plants, with alternate 
leaves and unsymmetrieal racemose or spiked flowers; 
stamens definite, inserted on a fleshy one-sided disk ; 
fruit usually 1-celled, opening at the top before the seeds 
are ripe. Example: Mignonette. 

Order VI, Bixaceat . — Trees or shrubs, with alternate 
simple leaves and hermaphrodite or unisexual flowers ; 
Btamens indefinite ; ovary usually 1-celled ; seeds numer- 
ous, endospermic. Example : Bixa Orellana (Latkan). 
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Order VII, Violacece. — Herbs or shrubs, with alternate, 
usually stipulate, leaves, and irregular hermaphrodite 
flowers ; sepals, petals, and stamens 5 ; the connective 
of the anther usually prolonged ; ovary 1-celled, with 
three parietal placentas ; seeds endospermic. Example : 
Violet. 

Order VIII, Moringacece. — Trees with alternate com- 
pound stipulate leaves and irregular flowers; stamens 
arising from a perigynous disk ; the 1-celled capsular fruit 
pod-like, with three parietal placentas. Example : Moringa 
pterygosperma (Sujina). 

Cohort III — Polygalale8. 

Plants with exstipulate leaves ; flowers regular or irre- 
gular ; calyx imbricated ; sepals and petals usually 5 ; 
stamens as many, or twice as many, as the petals ; ovary 
usually 2-celled ; endosperm fleshy. 

Order I, Polygalaeece. — Herbs, shrubs, or trees, with 
alternate simple exstipulate leaves and irregular herma- 
phrodite flowers ; stamens 4 to 8, diadelphous or mouadel- 
phous ; anthers opening by pores. Example : Poly gala 
arvensis (Meradu). 

Cohort IV — Caryophyllales. 

Flowers regular ; calyx imbricated ; sepals and petals 2 
to 5, rarely 6 ; stamens usually as many or twice as many ; 
ovary 1-celled, with generally free central plaeentatiou ; 
ovules campylotropous ; embryo curved in a floury endos- 
perm. 

Order I, Caryophyllacece. — Herbs with opposite entire 
leaves, stems swollen at the joint ; flowers symmetrical, 4 
to 5-merous ; stamens definite ; ovary 1-celled, with a free 
central placenta ; embryo curved round the mealy endos- 
perm. Example : Dianthus chinensis (Pink). 

Order II, Portwlacacece. — Succulent herbs ; sepals 2 ; 
petals mostly 5 ; stamens generally indefinite ; capsule 1- 
celled, with a free central placenta ; embryo curved round 
the mealy endosperm. Example : Portulaca meridiana 
(Luniya). 

Order III, Tamaricacece. — Trees or shrubs, with alter- 
nate scale like leaves and flowers, in close spikes or 
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racemes ; calyx 4 to 5-parted, persistent ; stamens definite ; 
capsule 3-valved, 1 -celled, with central placentation. Ex- 
ample : Tamarix Indica (Jhau). 

Cohort V — Guttiferales. 

Trees or shrubs, rarely herbs ; flowers regular ; sepals 
and petals usually 4 to 5, imbricated in the bud ; stamens 
generally indefinite ; ovary one to many celled, with central 
placentation. 

Order I, Guttifcrce. — Trees or shrubs with resinous juice, 
and opposite leathery leaves ; flowers unisexual or polyga- 
mous ; sepals imbricated, in two or more decussating pairs ; 
stamens often indefinite ; ovary superior, one to many 
celled ; stigmas sessile ; seeds without endosperm. Exam- 
ple : Calophyllum Inophyllum (Sultana champa). 

Order II, Hypericaceoi. — Herbs or shrubs, with opposite 
entire dotted leaves ; flowers hermaphrodite ; stamens poly- 
adelphous; fruit, a capsule with septicidal dehiscence; 
seeds * numerous, without endosperm. Example : Hyperi- 
cum eliinense. 

Order III, Dipteracece. — Large trees abounding in resi- 
nous juice, with alternate, penni-nerved, stipulate leaves; 
calyx 5-1 obod, imbricated, unequal, persistent ; fruit 1-celled, 
surrounded by the enlarged calyx, which forms winged 
appendages. Example : Shorea robusta (Sdl). 

Order IV, Ternstnxmiacece. — Trees or shrubs, with 
alternate, leathery, simple, exstipulate leaves ; flowers 
hermaphrodite, rarely unisexual ; stamens indefinite ; ovary 
many celled ; seeds few, sometimes arillate ; endosperm 
little or none. Example : Thea ehinonsis (Tea). 

Cohort VI — Mtdvales. 

Plants with alternate, usually stipulate, leaves; flowers 
mostly regular ; calyx valvate ; sepals and petals 5, rarely 
2 to 4 ; ovary two or many celled, with central placentation. 

Order I, Malvacece . — Herbs or shrubs, with alternate sti- 
pulate leaves and regular flowers ; calyx valate, and corolla 
convolute in estivation ; stamens numerous, mouadelphous, 
with 1-celled anthers. Example: Hibiscus rosa-sinensis 
(Javd). 
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Order II, Sterculiacece. — Trees, shrubs, or herbs, with 
alternate simple or compound leaves, and free deciduous 
stipules ; calyx valvate ; stamens monadelphous, with 2-cell- 
ed anthers. Example : Sterculia foetida (Jangli-badam). 

Order III, Tiliacem. — Trees, shrubs, or herbs, with usually 
alternate simple stipulate leaves and regular flowers ; calyx 
valvate ; stamens indefinite, free or very slightly united 
with 2-eelled anthers. Example : Corchorus olitorius (Pat). 

Senes II— Disciflor®. 

Sepals distinct or united ; petals distinct; disk conspicu- 
ous, free or adnate ; stamens usually definite, inserted with- 
in, upon, or at the edge of the disk ; ovary superior. 

Cohort I — Geraniales. 

Flowers generalty irregular, Avith an annular disk ; o\ r ary 
raulticarpellary, syncarpous, with one or two, rarely more, 
ovules in each carpel ; radicle superior. 

Order 1, Geraniaccai. — Herbs or shrubs, with articulat- 
ed swollen joints and membranous stipules ; leaves aromatic ; 
flow r ers 5-merous ; stamens mostly 10 ; carpels 5, supported 
f»n a carpophore, from which they separate, when ripe, by 
the elastic segments of the style. Example : Pelargonium. 

Order II, Linaceu:. — Herbs or shrubs, with simple alter- 
nate undivided leaves without stipules ; flowers mostly 
5-merous throughout ; calyx imbricated ; stamens coherent 
at the base ; styles distinct ; capsule many celled, each 
loculus divided by a false septum from the dorsal suture. 
Example: Linum usitatissimura (Tisi). 

Order III, Oxalidacecv. — Herbs, rarely shrubs, with 
alternate compound leaves and regular symmetrical 5-mer- 
ous flowers ; stamens 10, somewhat monadelphous ; styles 
distinct; calyx imbricated; corolla convolute. Example: 
Oxalis comiculata (Amrul). 

Order IV, Malpighiacece. — Climbing shrubs, with oppo- 
site entire stipulate leaves ; calj 7 x glandular ; petals clawed ; 
stamens mostly 10 ; carpels usually 3, often winged ; ovules 
solitary, pendulous ; seeds without endosperm. Example : 
Hiptage Madublota. 

Order V, Zygophyllacece. — Herbs or shrubs, with opposite 
stipulate compound leaves ; flowers on axillary peduncles; 
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stamens free, 8 to 10, often with a scale at the base. Ex- 
ample : Tribolus terrestris (Gokhur). 

Order VI, Rutacece . — Usually trees or shrubs, with 
simple or compound exstipulate leaves, dotted with aroma- 
tic glands ; flowers regular ; stamens as many, or twice as 
many, as the petals ; fruit dry, frequently bursting when 
ripe. Example: Ruta angustifolia. 

Order VII, Aurantiacew . — Trees or shrubs, with smooth, 
translucently glandular, alternate, exstipulate leaves, with 
the blade mostly jointed to the petiole ; stamens with 
flattened filaments ; petals imbricated, deciduous ; fruit 
succulent ; seeds without endosperm. Example : Orange, 
Lemon. 

Order VIII, Meliaceee . — Trees or shrubs, with alternate 
pinnate exstipulate leaves ; flowers in panicles ; stamens 
definite, monadelphous, or rarely free ; anthers sessile in 
the orifice of the tube ; ovaiy free ; style 1. (The Cedreleae 
are distinguished from other Meliaceae, chiefly by the free 
stamens and the numerous winged seeds.) Exam [tie : Aza- 
dirachta indica (Nim). 

Order IX, Simanibacece. — Trees or shrubs, with a bitter 
bark; alternate, exstipulate, usually compound leaves desti- 
tute of glands ; flowers unisexual ; stamens generally with 
a scale at the back of the filaments ; fruit of 4 to 5 drupes 
round a common torus. Example : Quassia amara. 

Order X, Burseraeece . — Trees or shrubs, with resinous 
juice, and alternate compound leaves ; ovules in pairs ; fruit 
hard, dry, and indehiscent. Example : Boswellia serrata 
(Sdlii, LaMn). 

Cohort II — Oelastrales. 

Trees or shrubs, rarely herbs, usually with undivided 
leaves ; flowers regular, hermaphrodite ; stamens generally 
as many as the petals, perigynous, or inserted on the disk, 
at the bottom of the calyx ; ovary usually entire, with one 
or two seeds in each cell ; radicle inferior. 

< Order I, Gelastraceee . — Trees or shrubs, with mostly 
simple alternate leaves ; calyx and corolla imbricated'; 
stamens as many as the petals, and alternate with them. 
Example : Celastrus paniculata. 

Order II, Rhamnaceoe.— Trees or shrubs, with alternate 
5b 
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simple leaves and small regular flowers ; stamens perigynous, 
as many as the petals, and superposed to them. Example : 
Zizyphus jujuba (Byar, Kul). 

Order III, Ampelidm. — Shrubs with watery juice and 
jointed stems, usually climbing by tendrils ; petals 4 to 5, 
valvate, caducous ; stamens as many as the petals, and 
superposed to them, springing from a disk, surrounding the 
ovary. Example : Yine (Angtir). 

Cohort III — Sapindales. 

Trees or shrubs, mostly with compound leaves ; flowers 
often irregular and unisexual ; calyx often adnate to the 
disk ; stamens usually definite, perigynous, or adnate to the 
disk ; ovary usually 3-celled, with one or two ovules in 
each cell ; seeds usually without endosperm ; embryo often 
curved, or convoluted, with inferior radicle. 

Order J, Sapindaeece. — Trees or shrubs, rarely herbs, 
with alternate pinnate leaves and small flowers, often arrang- 
ed in panicles ; Btamens commonly 8, often anisomerous ; 
ovary 2 to 3-celled, and lobed with generally two ovules in 
each cell ; seeds without endosperm ; embryo frequently 
curved, or convoluted. Example : Litchi. 

Order II, Anacardiaceee. — Trees or shrubs with resinous 
juice ; flowers small ; stamens alternate with the petals ; 
ovary usually 1 -celled ; ovules solitary and pendulous ; 
fruit commonly drupaceous ; seeds without endosperm. 
Example : Semecarpus anacardium (Bhela). 

Senes III— Calyciflor®. 

Flowers usually with a calyx and corolla ; sepals usually 
cohering, often adnate to the ovary ; petals distinct, peri- 
gynous or epigynous ; disk adnate to the base of the calyx ; 
the stamens perigynous or epigynous ; ovary frequently 
inferior. 

Cohort I — Rosales. 

Trees, shrubs, or herbs, with usually hermaphrodite regu- 
lar or irregular flowers ; carpels one or more, generally free ; 
styles one, or, if more, distinct. 

Order I, Leguminosae. — Herbs, shrubs, or trees, usually 
with alternate compound leaves, and irregular, often papi- 
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lionaceous, or regular flowers; stamens 10, sometimes 
indefinite, diadelplious, monadelphous or distinct; carpel 
solitary ; seeds almost always without endosperm. Example : 
Crotalaria juncea (San). 

Order it, Rosacece. — Herbs, shrubs, or trees, with usually 
alternate stipulate leaves and regular flowers; stamens 
numerous, springing from the calyx ; ovary of one or more 
free, or afterwards uniting, carpels ; seeds one or few in each 
ovary, without endosperm. Example : Rose. 

Order III, Oonnaraeece . — Trees or shrubs, with alternate 
compound leaves and regular flowers ; stamens definite ; 
ovaries 1 to 5, usually 5 ; 2-ovulate fruit mostly reduced 
to 1 ; 1 -seeded follicle. Example : Rourea (Sukarthunti). 

Order IV, Crassulaccai . — Succulent herbs, with per- 
fectly regular flowers ; carpels opposite the petals, often 
with a glandular scale, at the base outside, distinct or more 
or less coherent ; seeds very small, with fleshy endosperm. 
Example : Bryophyllum calycinum. 

Order V, Rroseracece . — Mostly glandular hairy herbs, 
with regular hermaphrodite flowers ; flower stalks circinate ; 
ovary free with parietal placentas; seeds endospermic. Ex- 
ample : Aldrovauda vesiculosa (M&laka-jlmnji). 

Order VI, Saxifragaceae. — Herbs, shrubs, or trees, with 
alternate or opposite simple leaves ; stamens 4 to 10, spring- 
ing from the calyx ; ovary more or less inferior ; carpels of 
the ovary united, usually 2; seeds numerous containing 
endosperm. Example : Saxifraga ligulata. 

Cohort II — Myrtales. 

Trees, shrubs, rarely herbs, with simple, generally entire, 
leaves ; regular, usually hermaphrodite flowers ; and a syn- 
carpous, generally inferior, ovary ; styles united ; placenta- 
tion usually axile. 

Order I, Myrtacece . — Trees or shrubs, with usually oppo- 
site entire glandular leaves ; calyx and corolla imbricated ; 
stamens generally numerous ; ovary inferior, with axile 
placentation ; seeds usually indefinite, without endosperm. 
Example: Psidium pomifenim (Peyara). 

Order II, Melastomaceas . — Herbs or shrubs, with opposite 
entire, usually 3-nerved, leaves ; corolla twisted ; stamens 
definite, with remarkable appendaged anthers bursting by 
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pores at the apex. Example: Melastoma malabathricum 
(Baraphutika). 

Order III, Lythracece . — Herbs, shrubs, or trees, with 
mostly opposite entire leaves, and no stipules ; calyx val- 
vate ; petals corrugated ; stamens definite ; ovary free ; seeds 
numerous, without endosperm. Example : Lawsonia inermis 
(Mendi ). 

Order IV, Onagracece . — Herbs or shrubs, with usually 
4-merous flowers ; calyx; valvate ; corolla convolute ; stamens 
definite; ovary 2 to 4-celled, inferior; seeds numerous. 
(Trapa is exceptional in having a 1-seeded ovary.) Ex- 
ample : Trapa bispinosa (Pani-phul). 

Order V, Hhizophoracecc. — T.rees or shrubs, with opposite 
stipulate leaves ; calyx valvate ; petals often fringed ; sta- 
mens definite ; ovary more or less adherent ; seeds aperis- 
permic, germinating, and forming a long root before the 
fruit falls from the tree. Example : Rliizopliora mucronata 
(has not fringed petals). 

Order VI, Combretacece . — Trees or shrubs, with opposite 
or alternate simple leaves ; stamens mostly 10 ; ovary 
inferior, 1-eelled, with pendulous ovules; seeds with- 
out endosperm. Example : Quisqualis Indica (Rangoon 
creeper). 


Cohort III — Passiflorales. 

Mostly twining or climbing herbs, with regular unisexual 
or hermaphrodite flowers ; and a syncarpous unilocular 
ovary, with parietal placentation ; sometimes 3-celled by 
the inflexion of the placenta. 

Order I, Passifloracece . — Herbaceous plants, climbing 
by tendrils ; flowers hermaphrodite, numerous ; filamentous 
processes springing from the tube of the corolla ; stamens 
5, monadelphous ; ovary 1 -celled, superior. Example: 
Passion-flower. 

Order II, Gueurbitacece . — Succulent herbaceous plants, 
prostrate or climbing by tendrils ; flowers monoecious or 
aieecious ; stamens from 3 to 5, often united by their sinu- 
ous anthers ; ovary inferior, 3-oelIed ; seeds without endos- 
perm. Example : Melon (Khurbuj). 

Order III, Begoniacece , — Succulent herbs with alternate 
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leaves, often oblique at the base ; flowers monoecious ; 
perianth of two to many segments, not differentiated into 
calyx and corolla ; stamens indefinite ; ovary inferior, 
3-celled. Example : Begonia. 

Order IV, Papayacexe. — Are trees or shrubs, sometimes 
with an acrid milky juice; alternate, palmatifid, long-stalked 
leaves, and unisexual flowers ; ovary free, 1-celled ; seeds 
endosperinic. Example : Carica Papaya (Pepiya). 

Cohort IV — Ficoidales. 

Succulent herbs, with regular flowers, bearing numerous 
imbricated petals, and unilocular syncarpous ovaries, with 
usually parietal placentas. 

Order I, Caetaccce. — Mostly prickly leafless plants, with 
fleshy and thickened stems, of peculiar aspect ; flowers 
conspicuous, solitary sessile ; the members of the calyx and 
corolla generally alike, and imbricated in numerous rows, 
adherent to the 1-celled ovary, with parietal placentas ; 
stamens indefinite. Example: Opuntia Dillenii (Nag- 
phena). 

Order II, Fieoiclece. — Herbs or shrubs, often succulent, 
with inconspicuous flowers ; calyx-lobes usually 4 — 5, dis- 
tinct from the petals. Example : Mollugo. 

Cohort V — Utnbellales. 

Plants with usually hermaphrodite flowers, arranged in 
umbels ; stamens generally definite ; ovary inferior ; ovules 
solitary, pendulous ; seeds endosperinic. 

Order I, Umbelliferce. — Herbs, usually with fistular 
stems, and alternate exstipulate leaves, sheathing at tl»e 
base, generally deeply divided ; flowers in umbels ; stamens 
5, epigynous ; styles 2 ; carpels 2, separating when ripe, 
dry, indehiscent. Example : Hydrocotyle Asiatica (Tliai- 
kuri). 

Order II, Araliacece. — Trees, shrubs, or herbs, with 
alternate simple or compound leaves ; petals and stamens 
epigynous ; styles usually more than 2 ; fruit, three or 
several celled, usually succulent, with one endospennic 
seed in each cell. Example : Pan ax fruticosa. 

Order III, Comace ee . — Are mostly shrubs or trees, with 
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opposite simple exstiputale leaves ; flowers 4 to 5-merous ; 
ovary 1 to 2-celled ; style 1 ; fruit drupaceous. Example : 
Aucuba Japonica. 

Division II — Gamopetalce. 

Plants having both calyx and corolla, the latter gamo- 
petalous ; stamens mostly epipetalous, rarely free ; pistil, 
usually syncarpous. 

Series I — Ovary usually inferior, stamens isomerous, with 
(rarely fewer than) the lobes of the corolla. 

Cohort I — Rubiales. 

Shrubs or trees, rarely herbs, with opposite or verticil- 
late, often stipulate, leaves ; flowers regular or irregular ; 
stamens epipetalous, as many as the corolla lobes ; ovary 2, 
many celled. 

Order I, Rubiaeece. — Herbs, shrubs, or trees, with oppo- 
site entire leaves, and interpetiolar stipules, or with verti- 
cillate leaves ; calyx adherent to the 2 to 4-celled ovary • 
stamens as many as the lobes of the regular corolla, epi- 
petalous ; seeds endospermic. Example : lxora coccinea 
(Rangan). 

Order II, Caprifoliaceai . — Are mostly shrubs, witlmppo- 
site exstipulate leaves ; stamens as many as the lobes of the 
usually irregular corolla ; ovary 1 to 6-celled ; seeds pendu- 
lous ; endosperm fleshy. Example : Honeysuckle. 

Cohort II — Asterales. 

Mostly herbs, with exstipulate leaves and regular or 
irregular flowers, often unisexual, collected in capitula; 
ealyx limb usually reduced to a pappus ; stamens as many 
as corolla lobes, rarely fewer; ovary unilocular; ovule 
solitary. 

Order 1, Compositce. — Herbs or shrubs, with alternate 
or opposite leaves, with the flowers in dense heads upon a 
common receptacle, surrounded by an involucre ; stamens 
usually 5 ; anthers syngenesious ; ovary inferior, I-cclled, 
with one erect ovule ; seeds without endosperm. Example i 
Zinnia. 



DICOTYLEDONOUS ORDERS. 


80w 


Order II, Dipsaceoe, — Are herbs ; the flowers in dense 
heads, surrounded by an involucre, as in Composite, each 
floret surrounded by an involucel ; stamens 4 ; anthers dis- 
tinct; ovary 1 -celled, with one pendulous ovule; seeds 
endospermic. Example : Dipsacus sylvestris. 

Order III, Valerianacece. — Are herbs, with opposite sim- 
ple or compound leaves, and no stipules ; calyx limb obso- 
lete, or forming a pappus ; stamens 1 to 5, distinct ; seeds 
pendulous, without endosperm. Example : Nardostacliys 
Jatamansi. 

Cohort III — Campanulales. 

Mostly herbs, with exstipulate leaves, and often milky 
juice ; flowers usually irregular ; stamens usually free from 
corolla; ovary generally from 2 to 6-celled ; ovules numer- 
ous, rarely solitary. 

Order I, Campanulacea’. — Herbs with milky juice, 
alternate leaves, and regular flowers ; stamens 5, mostly 
distinct ; ovary 2 to -5-celled ; seeds with fleshy endosperm. 
Example : Campanula capensis. 

Order II, Lobeliacece. — Are herbs or shrubs, with alter- 
nate leaves, milky juice, and irregular flowers; stamens 5, 
syngenesious ; ovary inferior, 1 to 3-celled ; seeds endosper- 
mic. Example : Lobelia triangulata. 

Series II — Ovary usually superior. 

Section I — Flowers generally regular. 

Cohort IV — Ericales. 

Herbs, shrubs, or trees, with simple alternate leaves ; 
fitameus as many, or twice as many, as the corolla lobes, 
hypogynous or epipetalous ; anthers opening by terminal 
chinks or pores. 

Order I, Ericaceae^ — Are mostly shrubs, with regular 
flowers ; anthers appendaged, opening by pores; ovary 
superior. Example : Rhododendron. 

Order II, Vacciniacece. — Differ from the Ericacese in. 
having inferior ovaries. 

Cohort V — Primulalcs. 

Herbs or shrubs, with exstipulate, usually alternate, 
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leaves ; stamens equal in number to the corolla lobes, and 
opposite to them; ovaries unilocular, -with free central 
place nfcation. 

Order 1, Plumbaginaceas. — Herbs or shrubs with regular 
5-merous flowers ; the five stamens superposed to the petals 
or lobes of the corolla ; ovary 1-celled with five styles ; 
ovule solitary. Example : Plumbago zeylanica (Chita). 

Order II, Myrsinacew. — Trees or shrubs, with alternate 
simple leaves aud regular flowers ; stamens 4 to 5, opposite 
lobes of corolla ; ovary 1-celled, with free central placen- 
tation. Example : Ardisia humilis (Banjam). 

Cohort VI — Ebenales. 

Trees or shrubs, with alternate exstipulate leaves ; sta- 
mens more numerous than the corolla lobes ; ovary bi- or 
multi-locular ; ovules usually few. 

Order I, Ebenaccee. — Trees or shrubs, with alternate 
entire leaves and regular dioecious flowers, with numerous 
stamens. Example : Diospyros embryopteris (Gab). 

Order II, Styraceai. — Trees or shrubs, with simple alter- 
nate leaves ; and usually hermaphrodite flowers ; stamens 
numerous, epipetalous ; ovary 2-celled, 1-seeded. Example : 
Symplocos racemosa (Lodh). 

Order III, Sapotaceai. — Trees or shrubs, with alternate 
entire leaves and milky juice; flowers regular 1 , hermaphro- 
dite ; stamens superposed to the lobes of the corolla, alter- 
nate with scales or sterile stamens. Example : Mimusops 
elengi (Bakul). 

Cohort VII — Oentianales. 

Herbs, shrubs, or trees, usually with opposite or verti- 
cillate exstipulate leaves ; stamens generally equal in num- 
ber to the corolla lobes; ovary mostly syncarpous and 
bilocular. 

Order I, Oleacece.— Trees or shrubs, often with twining 
stems ; leaves mostly opposite ; stamens 2 ; ovary 2-celled, 
with 1 to 4 ovules in each cell. Example : Jasmine. 

Order II, Apooynacece. — Trees or shrubs, often twining 
or climbing, with entire, mostly opposite, exstipulate leaves ; 
flowers regular, 5-merous ; corolla twisted in the bud ; sta- 
mens 5, alternate with corolla lobes ; pollen granular ; ovary 
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usually 2-celled, composed of two carpels, coherent in the 
ovarian and stylar region, and quite blended in the dumb- 
bell shaped stigma. Fruit syncarpous or apocarpous ; seeds 
often comose. Example : Vinca rosea (Galphiringi). 

Order III, Aselepiadaceoe. — ShrubB or herbs, often twin- 
ing, with milky juice and opposite entire exstipulate leaves -, 
flowers regular, 5-merous; stamens 5; stigmas forming a 
5-angled fleshy head, to which the anthers are adherent ; 
pollen coherent into wax-like or granular masses ; carpels 
2, usually distinct in the ovary, united in the stigmas. 
Example : Calotropis gigantoa (Akanda). 

Order IV, Loganiacece. — Trees, shrubs, or herbs, with 
opposite entire leaves and interposed stipules ; flowers 
regular ; stamens as many as, and alternate with, the corolla 
lobes ; ovary superior, usually 2-celled. Example : Strychnos 
nux vomica (Kuchila). 

Order V, Oentiaiuice.ee. — Herbs with bitter juice and 
opposite entire exstipulate leaves, or aquatic plants with 
floating leaves ; flowers regular, with a persistent calyx ; 
stamens as many as, and alternate with, the lobes of the 
corolla; ovary 1-celled, with two parietal placentas and 
indefinite ovules. Example : Exacum tetragonum (Khchari). 

Cohort Vin — Polemoniales. 

Herbs, or shrubs, rarely trees, with usually alternate 
exstipulate leaves ; Stamens as many as the corolla lobes ; 
ovary syncarpous, 1 to 5-eelled ; seeds mostly numerous. 

Order I, Solanaceoe. — Herbs, shrubs, or sometimes trees, 
with alternate exstipulate leaves, and regular or slightly 
irregular 5-merous flowers, often extra axillary ; stamens 5, 
as many as, and alternate with, the corolla lobes ; corolla 
plaited in aestivation ; ovary 2-celled ; seeds numerous, 
endospermic ; embryo curved! Example : Solanum tubero- 
sum (Potato). 

Order II, Polemoniacece. — Herbs or shrubs with alternate 
or opposite leaves, and regular 5-merous and 5 -and rous 
flowertf ; the lobes of the corolla usually contorted in aesti- 
vation ; ovary 3-celled, with three styles ; seeds endospermic ; 
embryo straight. Example: Polemonium caeruleum. 

Order III, Convolvulacm. — Chiefly herbs, twining or 
trailing, with alternate leaves, and regular 5-androus 
calyx imbricated ; the funnel-shaped corolla indu- 
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plicate or plaited in the bud ; ovary 2 to 4-celled, with one 
or two ovules in each cell ; emrbyo large, curved, (Cuscuta is 
a leafless parasite.) Example; Ipomoea bona-nox (Kalmi-lata). 

Order IV, Boraginacece. — Mostly herbs, with alternate 
rough leaves, a scorpioid inflorescence, and symmetrical 
flowers ; stamens 5, epipetalous ; ovary deeply 4-lobed, sur- 
rounding the gynobasic style. Example : Heliotropium 
Indicum (Hatsur/i). 

Order V, H ydeophyllacece. — Herbs with alternate, leaves 
and scorpioid inflorescence ; ovary 1 -celled, with parietal 
placentation. 

Section II — Flowers very irregular. 

Cohort IX — Lamiales. 

Herbs, shrubs, or trees, with exstipulatc leaves and 
bilabiate flowers; stamens usually fewer than the lol>es 
of the corolla., generally didynamous, rarely 2; ovary 
2 to 4-celled ; style simple ; ovules mostly solitary. 

Order I, Labiaice. — Herbs, rarely shrubs, with square 
stems, opposite aromatic leaves, and irregular flowers ; 
stamens didynamous or diandrous ; ovary deeply 4-lobed, 
surrounding the gynobasic style. Example : Ocimum basi- 
licum ( TuM). 

Older 11, Verbenaceai. — Herbs, shrubs, or trees, with 
opposite or alternate leaves and ir regular flowers ; stamens 
didynamous ; ovary entire, 2 or 4-celled ; style terminal. 
Example : Siphonanthus Indicus (Bamunhati). 

Cohort X — Personates. 

Herbs, rarely shrubs or trees, with exstipulatc leaves and 
bilabiate flowers ; stamens usually fewer than the corolla 
lobes, and didynamous, rarely only 2 ; ovary generally 1 to 
2-celled ; style simple ; ovules mostly numerous ; fruit a 
capsule. 

Order I, Scrophulariacece. — Chiefly herbs, with opposite 
or alternate leaves and irregular flowers ; corolla imbricated ; 
stamens didynamous or diandrous, springing from the tube 
of the corolla ; ovary 2-celled ; fruit a 2-celled, usually many- 
seeded capsule. Example : Lindenbergia ruderalis (Haldi 
basanta). 

Order II, Utriculariacere. — Herbs growing in water or 
wet places; flowers with a 2 -lipped personate spurred 
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corolla ; stamens 2, ovary 1 -celled, with a free central 
placenta. Example : Utricularia stellaris (Bara jh&nji). 

Order III, Orobanchaceae . — Fleshy parasitical herbs, des- 
titute of green foliage, with purplish flowers ; stamens didy- 
namous ; ovary 1-celled, with 2 to 4-parietal placentas ; 
embryo rudimentary. Example : Orobanche Indica. 

Order IV, Gesneracece — Are herbs or shrubs, often epi- 
phytic ; corolla usually tubular ; ovary inferior or superior, 
1-celled, with 2-lobed parietal placentas. Example : Gloxinia 
speciosa. 

Order V, Bignoniacece . — Usually woody, rarely herba- 
ceous plants, often twining or climbing, with exstipulate, 
usually compound, leaves; flowers irregular ; corolla trumpet- 
shaped ; stamens didynamous or diandrous ; ovary 2-eelled ; 
seeds numerous, winged, without endosperm. Example: 
Bignonia suaveolens (Patal i). 

Order VI, Sesamacece or Pedaliacece . — Herbs with oppo- 
site leaves and irregular flowers ; stamens fewer than corolla 
lobes ; seeds generally wingless. Example : Sesamum Indi- 
cum (Til). 

Order VII , Acanthacece . — Herbs or shrubs with opposite 
simple exstipulate leaves ; flowers irregular, bracteated ; 
stamens didynamous or diandrous ; ovary 2-celled, with 
two or more ovules in each cell ; fruit a 2-celled capsule ; 
seeds without endosperm, usually flat, supported by hooked 
or cup-shaped projections of the wood or hardened placentas. 
Example : Ruellia longifolia (Kant& kulikd). 

Division JH'i^-Apetalcc, or Incomplete!. 

Perianth consisting of only a single whorl of leaves, or 
altogether absent, or of a double whorl of sepaloid leaves, 
rarely of distinct sepals and petals. 

Subdivision I — Ovary inferior. 

Cohort I — Santalales. 

Shrubs, rarely trees or herbs, with hermaphrodite or dicli- 
nous flowers ; ovules usually reduced to a naked nucleus. 

Order I , Loranthaccce . — Parasitic shrubs, with opposite 
or alternate exstipulate leaves ; flowers perfect or diclinous ; 
stamens 4 to 8, superposed to the segments of the coloured 
perianth ; ovary inferior. Example : Lorantlms longiflorus 
(Bara Inanda). 
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Order II, Santalaceas. — Herbs, shrubs, or trees, with 
entire leaves, stamens superposed to the lobes of the peri- 
anth ; ovary 1-celled, with two to four ovules suspended 
from a free central placenta. Example : Santalum album 
(Chandan). 

Cohort II — Quernales. 

Trees with simple or compound leaves ; flowers diclinous ; 
the male flowers in catkins ; the female solitary, or in spikes ; 
perianth green ; fruit I -seeded ; seeds without endosperm. 

Order I, Cupwliferce. — Trees or shrubs with alternate 
simple stipulate leaves and unisexual flowers; ovary usually 
a 2-3-celled ; fruit a glans. Example : Quercus (Oak). 

Order II, Juglandacece. — Trees with alternate pinnate 
exstipulate leaves ; flowers unisexual ; ovary 1-celled ; fruit 
drupaceous. Example : Juglans regia (Akarot). 

Cohort III — A sarales. 

Herbs, or climbing shrubs, with hermaphrodite or dicli- 
nous flowers ; perianth usually colored ; fruit inferior, a 
capsule or berry ; embryo minute. 

Order I, A ristolochiacece. — Climbing shrubs or low herbs, 
with an irregular or regular perianth ; valvate in the bud ; 
stamens 6 to 12, more or less adherent to the style; ovary 
inferior; ovule 3 to G-celled. Example : Aristoloeliia lndiea 
(Ishwar mul). 

Subdivision II — Ovary superior. 

Cohort IV — Piperales. 

Plants with hermaphrodite or diclinous flowers, generally 
in spikes or catkins ; perianth rudimentary ; ovdry usually 
unilocular, with a single ovule. 

Order I, Piperacew . — Herbs or shrubs with jointed 
stems, and alternate or opposite simple leaves ; flowers 
achlamydeous, dioecious, or hermaphrodite, in spikes or 
racemes ; ovary 1-celled, with a single erect ovule. 
Example : Piper betle (Pan). 

Cohort V — Euphorbialcs. 

Plants with hermaphrodite or diclinous flowers ; perianth 
green or colored; ovary usually 3-eelled; ovules one or 
two in each cell, pendulous, auatropous ; fruit one, usually 
3-celled. 
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Order I, Euphorbiaceai. — Herbs, shrubs, or trees, mostly 
with milky juice and usually alternate stipulate leaves, 
and monoecious or dioecious flowers ; ovary free, usually 
3-celled, separating when ripe into cocci, with one or two 
pendulous ovules in each cell. Example : Tragia involucrata 
(Bichati). 

Cohort VI —Amcntales. 

Trees or shrubs with alternate, usually stipulate, leaves ; 
flowers diclinous, in catkins, cones or heads; perianth 
absent or sepaloid ; ovary I to 2-celled ; seeds without 
endosperm. 

Order I, Salicacece . — Trees or shrubs with dioecious 
flowers arranged in catkins ; perianth rudimentary or none ; 
ovary free, 1 -celled; ovules indefinite ; fruit capsular. 
Example : Salix tetrasperma (Pdni Jama). 

Order 11, Casuarinacece . — Pseudo leafless trees, with 
pendulous pointed striated branches ; male flowers in 
spikes ; female flowers in strobiles ; stamen 1 ; ovary 
1-eelled, with one to two ascending ovules. Example : 
Casuarina equisetifolia (Jliau). 

Cohort VII — Urtl-cales. 

Plants with usually diclinous flowers ; perianth usually 
regular, green ; stamens superposed to the perianth lobes ; 
ovary generally 1 -celled; ovule solitary; fruit simple or 
multiple, an achene or samara. 

4 Order I, Urlicaceiv.- — Herbs, shrubs, or trees, with oppo- 
site or alternate stipulate leaves and small unisexual flowers ; 
perianth green, free from the 1-celled ovary ; stamens equal 
in number and opposite to the perianth lobes, uncoiling 
elastically ; fruit simple — an achene ; embryo straight. 
Example : Urtica interrupta (Lalbichati). 

Order II, Artocarpacem . — Trees or shrubs, rarely herbs, 
with milky juice aud alternate stipulate leaves and dicli- 
nous flowers ; female flowers in heads, or on flat receptacles ; 
stamens non-elastic ; ovary 1-celled ; embryo straight or 
curved; fruit multiple. Example: Artocarpus integrifolius 
(Jack). 

Order HI \ Cannabinacew. — This order is closely allied 
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to Urticacese, bu t differs in the non -elastic stamens and the 
curved embryo. Example: Cannabis sativa (Gunja). 

Order IV, Ulmaee a. — Trees with watery juice and 
alternate stipulate leaves; flowers polygamous; fruit dry 
and winged or drupaceous. Example : Celtis orientalis 
(Jiban). 

Cohort VIII — Daphnales. 

Trees or shrubs with generally hermaphrodite flowers ; 
perianth mostly tubular, green or coloured ; ovary usually 
1 -celled ; ovule generally solitary. 

Order I, Elcmgnaccai . — Small trees or shrubs, with scaly 
leaves and dioecious or polygamous flowers ; perianth 
tubular, contracted beyond the ovary ; stamens as many as 
the lobes of the perianth, and alternating Avith them ; ovary 
1-celled ; seed ascending. Example : Elmagnus conferta. 

Order 11, Proteaceee . — Trees or shrubs with hard, dry 
ex, stipulate leaves, and usually hermaphrodite flowers ; 
perianth 4-cleft, val vate ; stamens 4, superposed to the 
segments ; ovary single, free, with one or two, rarely more, 
o\ r ules. Example : Grevillea robusta. 

Cohort IX — Laurales. 

Aromatic trees or shrubs with diclinous or hermaphro- 
dite flowers ; having a regular green or coloured perianth ; 
ovary 1-eelled ; ovule solitary ; embryo straight. 

Order I, Lauraceae . — Aromatic trees or shrubs, with alter- 
nate simple exstipulate leaves, and usually hermaphrodite 
flowers ; perianth imbricated ; stamens definite ; anthers 
opening by valves ; seeds solitary, pendulous, aperispermic. 
Example : Camphora oflicinarum. 

Order II, Myristicacew. — Aromatic trees, with alternate, 
entire, leathery, exstipulate, dotted leaves; flowers diclinous ; 
fruit succulent, 1-celled, 1-seeded, surrounded by an arillus ; 
endosperm niminatecl Example : Myristica moschata 
(J&yphal). 

Cohort X — Clienopodiales. 

Herbs or shrubs with unisexual or hermaphrodite flowers, 
and a generally regular green or coloured perianth ; ovary 
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I-celled ; ovule solitary ; seeds endospennie ; embryo usually 
curved. 

Order I, Polygonaeece . — Herbs or shrubs with alternate 
simple leaves, and usually ochrcacious stipules above the 
swollen joints of the stem ; flowers very small ; ovary 
1-celled, with three or two stigmas ; ovule erect, ortho- 
tropous ; fruit a triangular nut. Example : Polygonum 
orientale (Piriimarich). 

Order II, Amarantcteem. — Herbs or shrubs with opposite 
or alternate exstipulate leaves, and a bracteated inflores- 
cence ; perianth scarious or coloured ; ovary 1-celled, 
1 -seeded, with a curved embryo. Example : Amarantus 
gangeticus (Lal-shak). 

Order II I, Chenopodiaceas. — Chiefly herbs, more or less 
succulent, with usually alternate exstipulate leaves, and 
minute flowers, with a herbaceous perianth ; ovary 
1-celled, 1-seeded, with a coiled embryo. Example: 
Chenopodium album (Chandan betu). 

Order IV, Nydagvn&cca. — Herbs, shrubs, or trees, with 
mostly opposite entire leaves ; stem tumid at the joints ; 
perianth potaloid; long lower part persistent, enclosing, and 
often adhering to the fruit ; ovary superior, 1-celled, 1-seed- 
ed ; stamens one or several, hypogynous ; radicle inferior. 
Example : Mirabilis jalapa (Kishnokeli). 

DETAILS OF DICOTYLEDONOUS ORDERS. 

R (munculacech 

Are herbs with alternate or climbing shrubs, with opposite 
exstipulate leaves and acrid juice ; calyx and corolla usually 
deciduous ; stamens indefinite ; ovules anatropous ; fruit a 
collection of achenes, a circle of follicles, or a one or more 
seeded berry ; embryo very small ; seeds endospennie. 

The sepals and petals inserted on the thalamus, the in- 
definite stamens, the inverted ovules, the apocarpous fruit, 
and the presence of endosperm distinguish this order from 
its nearest allies. 

, The plants of this order are most abundant in damp, cool 
climates. 

(JUmatis Gauriana flowers at the close of the wet season, 
in the environs of the ancient city of Gaur, and along the 
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foot of the Himalayas : the flowers are small, white. Nara~ 
velia zeylanica (Chagalbati) flowers during 
the rains, and is common in hedges in most 
parts of India : the flowers are of a yellow- 
ish colour. Ranunculus Indicus is the 
only species of crow’s-foot found in theplains; 
it appears in marshy places and on the banks 
of rivers, during the cold season. A de- 
generate variety of Delphinium amsolida 
(Larkspur) is generally met with in Indian 
gardens. Nvjdla sat iva (Ralj ini) flower) in 
the cold season : the seeds are procurable 
in most parts of India, and are sometimes 
used as a substitute for pepper. The dried 
root of Coptistceta is imported from Assam ; 
it is sometimes used as a tonic. Aconi- 
tmn napellus is a native of the mountain- 
ous parts of Central Asia, extending to 
Northern India: the dried roots and leaves 
are used in medicine as a sedative. Thu- Adidas in 
lief rum foliolostvm is common throughout enlarged, 

the temperate Himalayas ; it is used as a tonic. 

Other genera are: Anemone, L. ; Callianthemum, C. A. 
mey. ; Oxygraphis, Bunge. ; Caltha, L. ; Oalathodes, Hf. and 
Th. ; Trollies, Don. ; Isopyrum, L. ; Aquilegia, L. ; Actea, L. ; 
Cimicifuga, L. 

Sir J. Hooker, in liis Flora of British India, divides the 
Order Ranuneulaceie into five tribes: — Tribe 1, Clematideie 
(Naravelia). Tribe 2, Anomonete (Thalictrum). Tribe 3, 
Ranunculaeeae (Ranunculus). Tribe 4, Helleborese (Coptis). 
Tribe 5, Pseonieie (Paeonia). 

DiUeniacexh 

Are trees or shrul>s generally with alternate leathery 
leaves furnished with conspicuous primary veins from the 
midrib to the margin ; calyx persistent; stamens indefinite ; 
seeds arillate, with fleshy endosperm. 

The commonest tree of this order is Dillenia Indica 
(Chalita), which has alternate simple serrate leaves ; it flowers 
during the hot season and at the beginning of the rains ; 
the flowers are handsome, white, and fragrant. The fleshy 
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persistent calyx is eaten, it has an agreeable acid taste. 
The wood of the tree is hard and tough. Most of the species 
of Dillenia are very handsome, both as to foliage and flow- 
era, and some of the larger kinds yield hard durable timber. 

Climbing genera, Del 'niui, L., Tetvacera, L., and Sohuvui- 
cheria ; non-climbing, W ovinia, Rottb. 


Magnolia cem 

Are aromatic trees or shrubs with fragrant imbricated 
flowers; the sepals and petals are arranged in a ternary 
order; the leaf-buds mostly sheathed with membranous 
stipules ; stamens indefinite ; seeds often suspended by a long 
funiculus ; endosperm fleshy, homogeneous. 


Fig. 94. 



This or- 
der is easi- 
ly distin- 
g u i s h e d 
from Dille- 
niacem by 
its stipules 
and t ri- 
mer o u s 
flowers; 
and from 
Anonacese, 
by its im- 
bricated 
corolla, and 
homogene- 
ous fleshy 
endosperm. 
The best 
known tree 
of this or- 
der is Mi- 
ch el i a 
champaca, 
L. (Cham- 
pa), the 
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flowers of which are excessively fragrant, sometimes being 
so oppressive as to induce headache : the bark is some- 
times used as a tonic. The fruit of lllicium anisatwn, a 
native' of China, is used in this country in medicine ; the 
seeds are aromatic. Magnolia Campbellii of Darjiling has 
extremely handsome flowers, which appear before the leaves. 

Other genera are : Talauma, Juss. ; Liriodendron, L. ; 
Eiiptelea, Siel>. and Zucc. ; Manglietia, BL; Schizandra, 
Mich. ; Kadsura, Knemp. 

In Hooker’s Flora of British India, this Order is divided 
into four tribes. Tribe 1, Trochodendrese (JSuptelea). Tribe 
2, Win terete (lllicium). Tribe 3, Magnoliese (Miehelia). 
Tribe 4, Schizandrese (Kadsura). 

Anonacece 

Are trees or shrubs with alternate entire exstipulatc 
leaves ; the sepals and petals are in a ternary order ; corolla 
usually valvate in the bud ; stamens indefinite, with en- 
larged connective ; endosperm ruminated. 

The plants of this order are at once distinguished from 
those of Magnoliaeese by the absence of stipules, the 
valvate aestivation of the corolla, and the ruminated 
endosperm. They are allied to the Magnoliaeese by their 
general aromatic and fragrant properties. The dry fruits 
are mostly aromatic and pungent, and the succulent kinds 
are sweet and agreeable to the palate. 

A nona squamosa, L. (Ata), the custard apple, is the best 
known plant of this order ; it flowers in the hot season, 
the fruit ripening about July and August. A nona reti- 
culata (Nond) is also frequently met with ; the fruits are 
hard and unpalatable. A nonet muricata (Fig. 95 see next 
page), sour sop of the West Indies, grows readily in 
Lower Bengal ; the flowers are large yellowish green, and are 
strongly scented. Artabotrys oewratissimus, R. Br., is a 
seandent shrub, climbing by means of hooked peduncles ; the 
flowers are large, of a greenish yellow colour, and fragrant. 
Guatteria longifolia (Debdari) is a large handsome tree 
of somewhat slow growth ; the wood is soft and white it 
flowers about February , and the fruit ripens during the rains. 

Other genera are : TJvaria, L. ; Polyalthia, Bl. ; Oxymitra, 
Bl. ; Goniothalamus, Bl. ; Mitrephora, Bl. ; Melodorum,Dun. ; 
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Fig. 95. 



A nona i mricala, L. 


Miliusa, Lesehen. ; Saccopetalum, Benn. Alphonsea, Hf. 
and Th. 

Sir J. Hooker divides the Order into five tribes : Uvariese, 
Unoneae, Mitrepkoreae, Xylopieae (Anona), Miliusese. 

Meniftpermacece 

Are climbing or twining shrubs, with alternate exstipu- 
late leaves and usually dioecious 3-merous flowers ; stamens 
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definite, superposed to the petals ; fruit of several 1-seeded 
drupelets ; embryo large, in scanty endosperm. 

This order is readily distinguished from its nearest allies 
Magnoliaccse and Anonacese, by its un i sexual flowers, curved 
carpels, the absence of stipules, and its climbing habit. 

Tinospora eordifolia (Gulancha) is one of the commonest 
wild plants in India, every hedge producing it in abundance ; 
it flowers during the greater part of the year ; the male 
flowers are arranged in axillary racemes, females solitary, 
very small, and of a yellowish colour ; the filiform adven- 
titious roots, which sometimes attain to the length of 
SO feet, are peculiar; preparations of the root and 
stem are used as a tonic and diuretic, &c. The roots of 
Jateorhiza calumba, a native of eastern tropical Africa, 
and Gissampelos Pareira, a cosmopolitan tropical plant, 
are used extensively in India as tonics, &c. Anamiria 
cocculus, the seeds of which are employed for killing fish, 
also belongs to this order. The structure of the wood 
is peculiar, the fibro-vaseular bundles being arranged in 
successive concentric rings. 

An exception to the climbing habit occurs in Cocculus 
laurifolius of the Himalayas, which is a small erect tree. 

The root of Cuscinium fenestratum, a native of the 
forests of Ceylon and Malabar, is sometimes used as a 
substitute for Calumba root as a tonic. 

Other genera are : Aspidocarya, Hf. and Th. ; Parabjvna, 
-Miers ; Tiliacora, Coleb. ; Limacia, Lour. ; Cocculus, DC.; 
Pericampylus, Miers ; Stephania, Lour. ; Cyclea, Am. ; 
Lophophyllum, Griff. ; Pycnarrhena, Miers; Hrematocarpus, 
Miers. 

Hooker divides the Order into four tribes : Tinosporea?, 
Cocculeae, Cissampelideae, Pachygonese. 

Berberidacew 

Are shrubs or herbs with regular hermaphrodite flowers, 
with the very caducous sepals and petals imbricated in the 
bud ; stamens hypogynous, as many as the petals, and super- 
posed to them ; anthers opening by two recurved valves. 
The plants of this order are chiefly natives of temperate 
and mountainous regions. 

Hooker divides the Order into two tribes : Lardiza- 
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balese, including the genera Deeaisnea, Hf. and T. ; Parvatia, 
Dene. ; Holboellia, Wall ; and Berberem, including the genera 
Berberis, Linn. ; Epimedium, Linn. ; Podophyllum, Linn. 

Nymphaeacew 

Are aquatic plants with cordate or peltate floating leaves, 
and large conspicuous flowers. The partially petaloid sepals 
and numerous petals and stamens are imbricated in several 
rows. Pistil syncarpbus. There is a small endosperm in 
the ripe seed, lying in the much larger perisperm. 

This order is so anomalous in many respects, that it is 
difficult to decide as to its closest relationships. The 
structure of the rhizomes is that of uionocotyledonous 
stems ; the habit relates them to Hydrocharidacese; and 
the structure of the ovary has some affinity with Alismacefe ; 
the embryo, however, is dicotyledonous. The ovary ap- 
proaches the character of the Papaveracese, and the leaves 
are netted veined. 

These plants are some of the commonest over all parts 
of India. Nymphcca lotas being so well known as scarcely 

to need descrip- 
tion ; it blos- 
soms more or 
less the whole 
year, but chiefly 
duringtherains. 
Nymphtm rub- 
ra differs from 
the white varie- 
ty only in co- 
Aympnaia low, u lour. ' Eliryak 

ferox has small bluish purple flowers, and is nearly allied 
to the Victoria regia of South America, which has leaves 
measuring twelve feet across, and flowers about one foot 
in diameter, when expanded. 

The seeds and rhizomes contain a quantity of starch, and 
are frequently eaten. The embryo in these plants is very 
small, and is enclosed in a separate sac, at the end of the 
copious perisperm. In the stem the fibro-vascular bundles, 
formed alone of vessels and parenchymatous cells without 
wood, are quite isolated, destitute of cambium, and form 
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a complicated interlacement, closely resembling that found 
ui monocotyledons. 

Other genera are: Brasenia, Schreber ; Nuphar, L. 
Ndumbiaceoi 

Are large aquatic plants with peltate leaves raised above 
the water on long stalks ; stamens indefinite ; carpels dis- 
tinct, imbedded in separate cavities of the enlarged thala- 
mus ; seeds solitary, without perisperm or endosperm. 

These plants are nearly related to the NymphreaccEe. They 
have, however, distinct carpels and aperispermic seeds. 


Fig. 97. 



Peltate leaf of Nelumbium epedosnm. 
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Nebimbium speciosum (Padma) (see Fig. 97) grows in 
large tanks, which do not dry up during the driest season ; 
it flowers about May, and the fruit ripens at the close of 
the rains; the rhizomes, which contain a quantity of starch, 
are eaten either simply boiled, or in curries ; the seeds, which 
are also farinaceous, are eaten raw, roasted, or boiled ; and 
are supposed to be the sacred Egyptian bean, though no 
longer met with in Egypt ; they can, when kept dry, retain 
their pow r er of germinating for a longer period than most 
other seeds. There is an authentic case of one of them, taken 
from an herbarium one hundred years old, germinating. 

The leaves are sometimes used to eat ofl' instead of plates. 
The petioles vary in length according to the depth of the 
water, being always sufficiently long to admit of the leaf 
bein'; raised above the surface of the water. 

Pap averacece 

r gg Are herbs with milky juice, alter- 

1 li, ‘ nate exstipulate leaves, and regu- 

lar flowers ; sepals caducous ; 
stamens indefinite ; ovary syncar- 
pous, 1-celled, with parietal pla- 
centas; seeds with oily endos- 
perm. 

The nearest affinity to Papa- 
veracore is FumariaccEe; the lat- 
ter have, however - , irregular 
flowers, diadelphous stamens, 
and watery juice. 

Papavcr saiuniferum, the 
opium poppy, is the most import- 
ant plant of this order. Opium 
consists of the dried milky juice 
obtained from the unripe cap- 
sules ; it is largely cultivated in 
Behai’ ; the seeds afford a valu- 
able oil. Papaver rhrnis, the 
scarlet poppy, is found in gar- 
dens all over India. Argemone 
Mezicana (Bara-shelkanta) has become domesticated here, 
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the yellow flowers of which are conspicuous objects on every 
waste place;, its capsules open by short valves or teeth; 
the seeds are narcotic acr id. 

Other Indian genera are : Meconopsis, Viguier ; Catlicartia, 
Hook, f.; Stylophormn, Nuttale. 

Fumariacece 

Are herbs with watery juice ; flowers irregular ; sepals 2, 
caducous, with six diadelphous, or four distinct, stamens ; 
seeds endospermic. Fiimaria, parvljlnra (Banslmlpha) is a 
common little annual, with very small rose-coloured dark 
purple-tipped flowers, found on cultivated land in the cold 
season. Corydalis govaniana is a Himalayan plant, the 
roots of which arc sometimes used as a tonic. 

Other genera are : Hypecoum, Tournefort ; Dicentra, 
Borlchaus. 

Cmciferm 

Are herbs with a pungent watery juice; the petals 4, 
arranged in a cruciform manner; 
sepals 4 ; stamens tetradynamous ; 
fruit a siliquose or siliculose; seeds 
without endosperm. 

This order comes close to Cappa- 
ridacese in the general character of 
the flower and in the seeds, but the 
tetradynamous stamens at once dis- 
tinguish it. 

The plan of the flower of this order 
is a subject of considerable contro- 
versy. The two lateral sepals are 
attached higher up than the other 
two ; the four petals are in a single * 
wh orl. De-Candolle and others regard- 
ed the stamens as normally four, the pairs being formed by 
cborisis. Lindley and others, on the other hand, regarded 
them as belonging to turn circles of four, the outer of which 
has always two stamens abortive, while the inner pairs 
should normally stand singly before the four petals ; in this 
ease tire glands in the receptacle are regarded as abortive 
stamens. 


Fig 99. 



Flower of firwiferah show 
ing a. cruciform corolla. 
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The most recent views as to the structure of the flower 
are those of Riehler, who regarded them as consisting 
of two anteroposterior sepals, two lateral ones, four petals, 
two lateral short stamens, two anteroposterior long stamens, 
doubled by ehorisis, ami two lateral carpels. The glands 
of the receptacle may sometimes be regarded as abortive 
stamens, or pistils, winch would, if fully developed, render 
the flower symmetrical and isornerous. 

The ovary is considered to be composed of two carpels, 
with a spurious dissepiment. 

This order is very natural, and, as usually happens in 
such eases, the genera arc very difficult to define. It has 
but few representatives in India, being most abundant 
in temperate and cold climates. 

H inapis dlchntoma (Sarah a). 8 in-apis glaum., and Sinapis 
ramom (Rae) are largely cultivated in the cold season on 
account of the oil of their seeds. The fruit ripens about 
February. The oil of glauca and ramosa are largely used as 
an ingredient in food ; the oil of Sinapjs diehotoma is fre- 
quently used by the natives of this country to anoint their 
bodies with, liapbanns sat i van (Muia) is largely cultivated 
on account of the more or less fleshy eatable root. Bras* tea 
oleraem (Kopi), of which there are many varieties, is found 
only in a cultivated state. The fruit of all the above- 
named plants is siliquose. The commonest plant with a 
silieulose fruit is Le p idium salt vnm, cultivated during the 
cold season ; it has. a small white flower. Iberia odorata and 
Iberis umbrtlata, cultivated everywhere in gardens, have 
also got silieulose fruit. De-Candolle divided this large 
and very natural order into live sub-orders, founded on the 
mode of folding of the embryo: 1st, Pleurorhizfe ; 2nd, 
Notorhizm; 3rd, Ortho] doe: e ; 4fcli, Spiro] obese ; and 5th, 
Diplocolobem. Sir J. Hooker divides the order into ten 
tribes, established on the character of the fruit: Tribe 1, 
Arabidem, including the genera Parry a, Nasturtium, Barba- 
rea, Arabia, Oardamine, Loxostemon. Tribe 2, Alyssinem, 
including the genera Draba, Oochlearia. Tribe 3, Sisym- 
briea^, including the genera Lcpidostemon, Sisymbrium, 
Eutrema, Eiysimum, Christolea. Tribe 4, Camelinete, in- 
cluding the genus Braya, Tribe 5, Brassicerc, including 
the genus Brassica. Tribe 6, Lepidineie, including the 
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enera Capsella, Lcpidium, Dilophia. Tribe 7, Thlaspidese, 
leluding the genus Thlaspi. 'I'ribe 8, isatidem. Tribe D, 
lakiliuca*, including the genus Crambe. Tribe 10, Raplia- 
Oc<‘. These tribes ai'e all more or less artificial. 

Capparidacece 

Are herbs, shrubs, or trees, with alternate, usually compound 
leaves, and the sepals and petals 4-merous, stamens indefi- 
nite, or, if 0, not tetradynamous ; ovary usually stalked ; 
seeds reniform, without endosperm. 

The plants of this order have a general resemblance to 
those of (Jruciferm, but are distinguished by tbe stamens 
being often indefinite, or, if 0, not tetradynamous, by the 
gynophore, and by tlioir reniform seeds. In their properties 
they somewhat resemble the Orneiforsu. Gyvd.ndropsis 
pentophylla- (Kan a In) is an annual plant of from one to 
three feet high ; the flowers are small, white ; the stamens 
and ovary are supported on a long stalk (gynophore). 
Fokw is in, viscosn (Hurhurmtj lias small yellow tlowers 
and indefinite stamens; the ovary is sessile; the young steins 
and the branches of old ones are hairy and glutinous; the 
seeds are pungent. The capos used as pickles are the 
Hower-lmds of various species of Cap paris. 

The order is divided into two tribes. Tribe 1, Cleomete, 
herbs. Tribe 2, Capparoie, shrubs or trees. 

Other genera are : Cmlteva ■, L. ; Cadaba, Forskah ; Royd- 
sia, Eoxb. 


Reseda U'-e.tv 

Are herbaceous plants with alternate leaves, and unsym- 
metrical tlowers, on a racemose or spiked intlorescen.ee ; 
stamens definite, inserted on a fleshy 1 -sided disk; fruit 
usually 1-ceJled, opening at the top before the seeds — which 
have no endosperm — are ripe. 

Reseda odomta (Mignonette) is cultivated in every garden 
in India ; the ovary opening before the seeds are ripe, is an 
uncommon phenomena ; the pollen grains are ellipsoid. 

Other genera are : Oligomeris, Cambess, which is remark- 
able for the reduction of the parts of the flower, having 
but two petals and three stamens, and the disk is likewise 
absent. Oehradenus, Delile, are much branched shrubs. 
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ffixaeea 


Are trees or shrubs with alternate simple leaves, and her- 
maphrodite or unisexual flowers ; stamens indefinite ; ovary 
generally 1 -celled ; seeds numerous, with a usually straight 
embryo irt the axis of the fleshy endosperm. 

Blxa orellana (Latkan) is a small tree naturalized in 
India from South America, with entire leaves and terminal 
panicles of white flowers; the capsules contain a large num- 
ber of red seeds, which yields a dye called ArinUto. Oyno - 
ear din odorata , a native of the forests of the Malayan 
Peninsula and Eastern India; the seeds yield a fixed oil 
(Chaulnmgra), used advantageously in cases of leprosy, &c. 
Hydnocarpus vuehrians is a large tree with alternate 
leaves and dioecious axillary white flowers ; the seeds resem- 
ble those of the chaulin ugra. Flacourtia w p i ar ia (Buinch), 
a small spinous # shrub common on uncultivated land. 
Cochlospermum gossypiam yields a gum, sometimes used 
as a substitute for tragacanth. 

Other genus: Xylosma, Forster. 

Vwlacav 


Fig. 100. 



Viola odorata. 


Are herbs or shrubs 
with alternate, usu- 
ally stipulate, leaves, 
and irregular her- 
maphrodite flowers, 
sepals, petals, and 
stamens 5, the con- 
nective of the an- 
thers usually pro- 
longed ; ovary 1- 
celled, with three 
parietal placentas ; 
stigma oblii j ue, hood- 
ed ; seeds enclosper- 
mic. 

Viola odorcita, 
cultivated in gar- 
dens, is a low herb 
with alt< 

radical, stipulate 
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simple leaves, and solitary irregular flowers; one of the 
petals and two of the filaments are spurred at the base. 
Alsodeia Rengaleu&is and A. Iluxbuvghri are arborescent 
plants with small, nearly regular, flowers ; they are com- 
mon in the Khasia Hills, Ceylon, and the Malayan Peninsula. 
Other genus: lonidium, Vent. 

Moving aeca’' 

Are trees with alternate, compound, stipulate leaves and 
irregular flowers ; stamens arising from a perigynous disk ; 
the 1 -celled capsular fruit pod-like, with three parietal 
placentas ; seeds without endosperm. 

This order is sometimes placed near to Leguminosie, but 

differs widely from it on ac- 
count of the parietal placenta- 
ti c >n . M orivga plerygosperma 
(Sujina) is one of the com- 
monest cultivated trees in 
India, nearly all parts of it 
being used as food ; it has 
winged seeds beautifully ar- 
ranged in the fruit; the root 
has somewhat the taste of 
horseradish ; a gum -like tra- 
gacanlh exudes from the 
bark; in native medicine, 
the root, bark, leaves, flowers, 
and the gummy exudation 
from the stem arc employed 
for various purposes. 

Polygalaecfc 

Are herbs, shrubs, or trees, with alternate, simple, exsti- 
pulate leaves, and irregular hermaphrodite flowers ; stamens 
4 to 8, diadelphous or monadelphous ; anthers opening by 
pores ; embryo straight, in abundant endosperm. 

The somewiiat papilionaceous corolla ol* this order has 
led to a comparison of it with Leguminosre, from which, 
however, it differs widely ; moreover, the position of the 
odd sepal will at once distinguish between them, being 
posterior in Polygalaceee, anterior in Leguminosse. From 


y\s. ioi. 



Tri-pinnfltA If'-'if. ns in M or ivy a 
pleryyosptrma. 
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Ffe. 102. 


Sapinclacese they are readily distinguished by their straight 
embryo and endospermic seeds. 

Poly gala amends (Meradu) is a small, procumbent plant, 
a native of pasture lands ; it has entire leaves, and race- , 
mose, irregular, incons]>icuous flowers, produced during 
the rainy season. Senega, the root of Polygala senega, 
and Rbatany, the root of Krameria tdandra , belong to 
this order ; the former is used as an expectorant, the latter 
as a tonic and astringent. I n tialovwniu, a native of the 
Khasia Hills, the sepals are nearly equal. Xanthophyllu'in 

is an arboreous genus, with 
five petals, four of which 
are nearly equal ; the wood 
of those plants is hard, and 
is used for various purposes. 

Other genus: Securida- 
ea, Linn. 

Caryophyllacecv 

Are herbs with opposite 
entire leaves ; stems often 
swollen at the joints ; flow- 
ers symmetrica], 4 to 5- 
mcrons ; stamens definite ; 
ovary 1 -celled, with a free 
een tral placenta embryo 
curved round the mealy 
endosperm. 

Dianthns chinensis is a 
garden annual ; easy of 
cultivation, with grass-like 
leaves, and terminal fasci- 
cled red flowers. The 
plants of this order are, for 
the most part, natives of 
temperate and cold cli- 
mates, extending to the 
Arctic regions, and grow 
^ # at great elevation in the 

Dtantitus, or P.nk. Himalayas-one attaining 

an altitude of 14,000 to 18,000 feet. 
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Sir J. Hooker divides the Order into three tribes : Tribe 1, 
Sileneie, including the genera Dianfkus, Gypsophila, Sile-nc, 
Cucubalus, Lychnis*. Tribe 2, Alsinem, including the genera 
Cemrtvum, Stcllaria, B rocky demvia , Armaria, Sugina, 
Bpcrgula. Tribe 3, Polycarpca*, including the genera Dry- 
maria, Polyoarpon, Folyuarpcca, 

Borhdacacea > 

Fig. 103. Are succulent herbs ; sepals 2 ; pe- 

tals mostly 5 ; stamens generally 
indefinite ; capsule 1 -celled, with a 
free central placenta ; embryo curv- 
ed round the mealy endosperm. 

BorUdaca morhltana (Lftniyd) 
is a small creeping annual, hairy at 
the joints ; it is common in gardens, 
growing as a weed ; the fiowers 
open at noon and close about 2 P. M. ; 
the character of the order are 
easier seen in the common garden 
species, BorUdaca thclloHoni. The 
motion of the stamens when touch- 
ed is an interesting phenomena. 
The capsule opens by transverse 
dehiscence forming a pyxidium. 
Other genus: Taliuum,, Adans. 

Tamar icaceat 

Are trees or shrubs with alternate, 
scale-like leaves, and flowers in 
close spikes or racemes ; calyx 4 to 
5, parted, persistent ; stamens defi- 
nite ; capsule 8 — ft-valved, 1-eelled, 
with basilar placentation ; seeds without endosperm. 

The scale-like leaves of this order are very peculiar, and 
render it easily recognizable. Tamarix hulica (Jhau) is 
a small tree, generally found on sandy islands, in large 
rivers ; it flowers during the latter part of the rains ; the 
flowers are small, white, and very numerous. 'Ta/marix 
dioica (LA jhau) is also found on river islands ; the flowers 
are very small and rose-coloured. 
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The galls of Tamarix Indlca and Tamar ix dioiea are 
highly astringent, and are used both in medicine and dyeing. 

Other genus: Myricaria, I)ewv. 

Guttiferw 

Are trees or shrubs with resinous juice and opposite 
leathery leaves; flowers unisexual or polygamous; sepals 
imbricated, in two or inure decussating pairs: stamens often 
indefinite; ovary superior, one to many celled; stigmas 
sessile ; seeds without endosperm. 

This order is related to the Hypericaceae, but may be 
distinguished by the tree-like habit, the leathery leaves 
with articulated stalks, the binary arrangement of the 
flowers, the sessile radiating or peltate stigmas, and the 
seeds usually solitary in the cells of the ovary. Cat o- 
phyllum i w ophyll nm (Sultana-champa) is a handsome tree 
found cultivated over most parts of India ; the flowers are 
white and fragrant. The mangos toon belongs to this order ; 
it is the fruit of Garcinia Manyoatana* Garcinia Morelia , 
a native of Siam, yields a gum-resin, gamboge, which is 
used in medicine and also as a pigment. The seeds of 
Garcinia purpurea, of the Madras Peninsula, when bruised, 
give an oil, which is used for the preparation of ointments, 
kc. 

The order generally is characterized by a coloured 
resinous juice with purgative properties. 

Other genera are : Mesua, L. ; and Kayea , Wall. 

Hyper icacecc 

Are herbs or shrubs with opposite entire dotted leaves; 
flowers hermaphrodite ; stamens polyadelphous ; fruit 
usually tria or pentadelphous, or fleshy capsule with septi- 
eidal or loculicidal ( eg., Graioxylon) dehisence ; seeds numer- 
ous, without endosperm. 

Hypericum Ghinenw is a small bushy shrub about two 
feet high, cultivated in gardens ; the flowers are bright 
yellow. Hyperham Japonic am is a low procure! Kmt herb, 
with small yellow terminal cymose flowers. Hypericum 
Mymrenw is common in Southern India. 

Other genus; Cratoxylon , Blame. 
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Bipterocarpew 

Are large trees abounding in resinous juice, with alternate 
penni-nervcd stipulate leaves; calyx 5-Jobed, imbricated, 
unequal, persistent; fruit, 1 -cel led, surrounded by the 
enlarged calyx, two or more lobes of which form winged 
appendages ; seeds usually without endosperm. 

The most characteristic feature of this order is the 
winged calyx forming a crown to the fruit ; most of the 
plants also abound in resin, tihorca robust a (Sal), an im- 
mense timber tree ; flowers during the hot season ; it yields 
the dhoona, so much used as incense. Sumatra camphor is 
the resin of BryobuJanops ca/mpltora. Gurjun oil is the 
balsamic exudation of Bipterocavjms trhu'rvis. Indian 
copal is the resin of Valeria Indira. II open odorata 
yields a fragrant resin, which, reduced to powder, forms a 
popular styptic amongst the Burmese. After flowering, two 
of the lobes of the calyx in Dipt trocar pus and llopea 
enlarge, giving rise to the name of the order, signifying 
a two- winged fruit 

Other genus: Anslstrodadus (endothermic), Wall, 
Termtrawmae<M 

Are trees or shrubs with watery juice and alternate, 
leathery, simple, exstipulate leaves; i lowers hermaphrodite, 
rarely unisexual ; stamens indefinite; ovary many -celled; 
styles distinct ; seeds few, sometimes arillate ; endosperm 
little or none. 

This order is distinguished from Bixaceae by the many- 
celled ovary and want of stipules ; from l)ipterocarpea^ by 
the simple calyx and watery juice; from Tiliaceue, by the 
imbricated calyx ; and from Guttifera*, by the alternate 
leaves, &c. Tkm Chtnensw is a low shrub, with alternate, 
shining, simple leaves, and axillary white flowers ; there is 
a slight cohesion of the petals, which character is not in- 
frequent in several normally polypetalous orders. The tea- 
shrub is found wild in the jungles of Assam. Black and 
green tea are produced by the same plant, the difference 
consisting in the time of picking and mode of preparation 
of the leaves. The young leaves, quickly dried and sub- 
jected to a particular kind of manipulation, supply the 
green tea ; while the older leaves, dried more slowly and 
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after undergoing a process of fermentation, constitute the 
black tea. Tea contains oily matter, tannine, and the bitter 
principle called Theine, which is identical with Caffeine. 
Saumuja Roxbnrghii is a native of Sylhet ; it has small 
rose-coloured flowers, which appear in July and August. 

Other genera are: Anneslca, Wall. ; En/rya, Thunb. ; Gor- 
donia, Ellis.; Camellia, Linn.; Admaiulra, Jack.; Cleyera, 
D, C. ; A ctinida, Lindl. ; Stachyurus, Sicb. ; Schirna, 
Beinw. ; Pyrenaria, Blume. ; and Covhlospermv/m, which last 
yields the gum called Kutiea, which, in the N. W. Provinces 
of India, is substituted for tragacanth. 

Afalcacm’. 


Fij;. lOL 


Are herbs 



or shrubs 
with alter- 
nate stipu- 
late leaves 
and regular 
li o w er»; 
calyx val- 
vate, a n cl 
corolla con- 
torted i n 
activation ; 
staiu e n h 
numerous, 
men a d e 1 - 
plious, with 
1 -celled an- 
thers; seeds 
with little 
or no endos- 
perm. 

Malvaceo} 
is closely 
allied t o 
Sterculi a - 
cm and 
Til ia vece 


Hibiscus reset sinensis (reduced). 


by their ge- 
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neral structure and the aestivation of the calyx, but are 
distinguished by their 1 -celled anthers. Many of the plants 
of this order are mucilaginous, and the liber affords a use- 
ful fibre. Hibiscus rosa sinensis (Jaba) (Fig. 104), culti- 
vated all over India, is a shrub with alternate, simple, serrate 
leaves and large handsome flowers; it continues in flower 
the greater part of the year. 0 assy plum herbaceum, 
(Kapas), the ordinary Indian cotton-plant, lias large yellow 
flowers, with a dark-red centre. Cotton consists of the 
delicate, long, thin- walled hairs, which clothe the seeds: 
several varieties of this plant, as well as some other allied 
species, are now extensively cultivated in India. The com- 
mercial value of the cotton depends upon the length and 
tenacity of the hairy cells. ]{ihi setts esculent us (Dheriru, 
okra), grows to about three feet high, and has large yellow 
flowers, with red centre; the ripe capsules are largely used 
as a vegetable. Hibiscus cunnahinns (Mcstapat) has large 
yellow flowers ; the fibrous liber of the stem is used for 
cordage, &c. Hibiscus vltifolius (Ban -kapas) is a common 
plant. Hornlike Malaharicum (Shimal) is a large tree 
found almost everywhere; flowering time the end of the 
cold season, when the tree is almost totally destitute of 
leaves; the great number of large red flowers, with which 
it is then covered, render it conspicuous at a great dis- 
tance: the hairs of the seeds cannot be spun like cotton, 
but are used for stuffing cushions. The root of Sida acuta 
is used in Bengal as a hitter tonic. The root of Sida 
retusa is also held in some repute in the treatment of 
rheumatism. The viscid juice of the fruit of Tkespesia 
populnea is used in Southern India as a local appli- 
cation in cutaneous diseases. Adausonia digitata , an 
African tree, now domesticated in many parts of India, 
deserves notice for the repute it has obtained as a remedy 
in dysentery. The Durian fruit is the product of a Ma- 
layan tree of this order, Durio zibethinvs. 

Other genera are: A Itlum, Linn. (Golthyra) ; Urena, Linn. 
(Ban-okra); Almtilon , Gsurtn. (Petari); Malvastvum 1 A. 
Gray ; Pavonia , Cav. ; JUicdlostyles , Bentli. ; Kydea> Itoxb. ; 
JSriodendrcm, I). C. 


Are trees, shrubs, or herbs, with alternate simple or 
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compound leaves, and free deciduous stipules ; calyx 
valvate ; stamens monadelphous, with 2-cel led anthers. 

The 2-cclled anthers separate the plants of this order 
from Malvaeem, and the monadelphous stamens from 
TiLiacea;. Sterculia fatldn (Jaugli-badam), a large tree, 
with alternate digitate deciduous leaves, crowded about 
the ends of the branches ; flowers large, of a dull crim- 
son ; the seeds are sometimes eaten roasted. Helictcrcs 
isora (Antamora), a small, thinly branched tree, which 
flowers during the rains and cold weather. H critic r a 
minor (Sfindri), a native of the lower part of the delta of 
the Ganges ; it is largely used as firewood. Cocoa is obtained 
from the seeds of Theobroma cacao. Pentapetem pluwnicea 
(Dupahariya) is common over the Peninsula of India, 
Java, Malaccas, &e. ; the flowers are large, of a scarlet colour, 
and appear in the rainy season. Pfc.ro^parmurn accri- 
folium (Kanak-champa) has large white fragrant flowers, 
which appear during the hot season. Ahroma angusta 
( Olat-kambal) has dark purplish brown flowers ; the liber 
is used for cordage. 

Sir J. Hooker divides the order into six tribes. Tribe 1, 
Stereuliea), including the genera Stevculia, Linn., and Hcri- 
tiera, Aiton. Tribe 2, Helieteroa 1 , including the genera 
Reevesia,. H. ; Helicteres, L. ; Pterospennum, Sehreb. Tribe 3, 
Eriohenem. ■ Tribe 4, Dombeyea*, including the genera Pen- 
tapetes, L. ; Melhania, Forsk. Tribe 5, Hermanniefe, including 
the genera Melochia, Linn. ; Wattberia, Linn. Tribe G, 
Buettneriea-), including the genera Abroma, Jacq. ; Guazu- 
ma, Plum. ; Buettneria, Linn. 

Tiliacc.f.v 

Are trees, shrubs, or herbs, with usually alternate simple 
stipulate leaves and regular flowers ; calyx valvate ; stamens 
indefinite, free, or united in bundles with 2-celled anthers. 

The free or polyadelphous condition of the stamens and 
the 2-cellod anthers separate this order from Sterculiacea-i 
and Malvaceae, its nearest allies ; the general properties are 
the same as in those orders — mucilaginous juices and fibrous 
bark. 

Corchorm capsularis (Pat) is a smooth annual, culti- 
vated during the rains ; it has alternate simple leaves and 
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in which the seeds are separated from each other, by trans- 
verse partitions. Corchorus OUtorius is cultivated for the 
oil yielded by its seeds, also as a potherb ; the fruit is a 
roundish capsule. The genus Grewia is numerous in species 
both in tropical Asia and tropical Africa. Grewia Asiatic 
(Phalsa) (Fig. 105) is a small tree, with round, cordate, serrate, 
downy leaves ; the dowers are small, yellowish orange colour ; 
the petals are glandular ; the fruit ripens about April and 
May, and is palatable to some people. The genus Elwcar- 
pus, including some large Indian trees, are marked by the 
anthers dehiscing at their tips , the petals also are usually 
fringed ; the stones of its drupaceous fruits are strung 
together as beads. 

Sir J. Hooker divides the order into two series : series 1, 
Holopetaho, including the genera Brownlowia, lioxb . ; 
Grewia, Linn. ; Triumfetta, Linn. ; and Corchorus, Linn. 
Series 2, Heteropetalm, including the genera Eehinoearpus, 
Elume. ; Elmo carpus, Linn. 

Gemniacem 

Are herbs or shrubs with articulated swollen joints and 
Eis. io«. membranous stipules; leaves aroma- 

tic ; dowers Amorous; stamens mostly 
10 ; carpels 5, supported on a carpo- 
phore, from which they separate 
when ripe by the elastic segments 
of the style. 

The peculiar fruit, the stipules, 
and the swollen joints of the 
stem separate this order from its 
nearest allies. Pelargonium zonule 
is the common scarlet geranium 
cultivated in gardens. In India, 
geraniums have to be protected 
during the hot weather from the sun 
and wind, and in the rains from the 
drenching wet. . 

Other genera are : Monsonia, Linn. ; Geranium, Linn. ; 
and Erodium, L’Herit, which belong chiedy to the temperate 
parts of the northern hemisphere. Pelargonium (Fig. 107) 
abounds in species in South Africa. The Balsaminaceie are 
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nearly related to this orde: 
and Hooker, but may be 
peculiar carpophore, and 
of the flower. It includes 
and Hydrocera, Bluxne (1 
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Impatiens is derived from the elasticity with which the 
capsule bursts when ripe. 

Linacece 


Fiji. 108 . 


Are herbs or shrubs with simple, alternate, undivided 
leaves, without stipules; flowers mostly 5-merous through- 
out ; calyx imbricated ; stamens coherent at the base ; styles 
distinct ; capsule many-ceiled, each cell divided by a false 
septum from the dorsal suture ; seeds rarely without endos- 
perm. 

The simple entire leaves, and the peculiar structure of 
the fruit, are distinctive marks 
of this order. Liuum trhjynum 
(Gulasraph) is a shrubby plant, 
with alternate oval leaves and 
bright yellow inodorous flowers; 
flowering time the cold season. 
Lnium uftiiaiissnaam (Tisi), much 
cultivated over the northern parts 
of India for the seed, from which 
linseed oil is extracted, is a slender 
herb with fugacious blue flowers. 
Flowering time the cold season. 
The slight cohesion of the filaments 
and the minute teeth projecting in 
the intervals betw een the filaments, 
.indicate a second series of undeve- 
loped stamens. In Erytkroxylon , an 
allied genus, there are ten perfect 
stamens, without any rudimentary 
ones. 

Flax consists of Jong thick-walled 
liber cells, resembling jointed cjdin- 
drieal rods. The microscopic ap- 
pearance difters very considerably 
from that of cotton. 

Dimorphism occurs in the genus 
Linum. 

Other genera are : Rdmvardtea , Dumort ; Ani$adenia> 
Wall ; and Ixonanthes , Jack, 
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Oxalidacecc 

Are herbs, rarely shrubs, with alternate compound leaves 
and regular symmetrical 5-mevous flowers; stamens 10, 
somewhat monadelphous ; styles distinct; sepals imbricated, 
petals convolute in aestivation ; capsule 5-celled ; seeds 
endospermie. 

This order can be easily distinguished from Linacere by 

its compound leaves and the 
absence of septa in its capsules ; 
from Geraniacene, by the absence 
of the carpophore. The leaves of 
many of the plants of this order 
are sensitive, especially those of 
0 X‘ ills sens 'diva (Ban-naranga), 
a herb common all over India, 
witb pinnate leaves and yellow 
flowers in umbelliferous pe- 
duncles. AvcrrJwa Cararnbvla 
(Kamranga) bas also irritable 
leaves ; it is common in gardens. 
There are two varieties, one pro- 
ducing a sweet, and the other 
a sour, fruit ; it flowers during 
the rains. Oxalis corniadala (Aiimil) is a small creeping 
i 'am ous herb, with ternate leaves and small yellow flowers, 
common everywhere, and is in flower and fruit most part of 
the year. 


Fig. 109. 



Ostitis romirufata , showing 
the leaflets depressed. 


Mdlpighiace cv 

Are climbing shrubs with opposite entire stipulate or exsti- 
pulate leaves ; calyx glandular ; petals clawed ; stamens 
mostly 10 ; carpels 3, often winged ; ovules solitary, pendu- 
lous ; seeds without endosperm. 

The symmetrical flowers, the glands in the calyx, the 
long stalks in the petals, and the solitary ovules distinguish 
this order from its nearest allies. Iliplage madablota, 
a climbing shrub, with opposite entire leaves and fra- 
grant irregular yellow-white flowers ; the young parts of 
the plant are covered with peltate hairs ; the fruits are 
winged. Malpighia cocciferu is a small shrub cultivated 
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in gardens, with small white flowers, having a slight tinge 
of rose colour. 

The stems of some of the 
climbing species are pecu- 
liar in having part of the 
fibro-vascular bundles sepa- 
rate from the principal circle, 
and which lay the founda- 
tion of a number of secondary 
cylinders of wood, enclosed 
by a common hark. 

The genus A svp'idopteryx, 
A. Juss., belongs to this order. 

Zfjfj opltyllamv- 

Are herbs or shrubs with 
opposite, stipulate, compound 
leaves ; flowers in axillary 
peduncles ; stamens free, vS to 
Fruit of UifAa'ie Mmiahiotn. l() 7 often with a scalo at the 

base or middle of the filament; fruit various. 

TribvJ m UrrvdrU (Gokhur) is a prostrate herb, with oppo- 
site, stipulate, pinnate leaves, and bright yellow sweet 
scented flowers ; it is common in pasture land in many parts 
of India, and flowers most part of the year. 

T. h'lrnginoxus, a variety of T. terrestris. All parts of 
this plant, but especially the fruit, are held in high repute 
in Southern India as a diuretic. Gtiaiaann officinale is a 
native of the West Indies : it has small blue flowers ; the 
wood and resin are imported for medicinal purposes ; the 
wood is very hard and heavy, and is known as “ Lignum- 
vita\” To this order belongs also Fagonhi, with trifoliolate 
leaves : it is common in some of the dry parts of India. 

Aurantiaccic 

Are trees or shrubs with smooth, glandular, alternate, 
cxstipulate leaves, with the blade jointed to the petiole ; sta- 
mens with flattened filaments ; petals imbricated, deciduous ; 
fruit succulent ; seeds without endosperm. 

These plants are generally distinguished by their dotted 
leaves, the blade of the leaf jointed to the petioles, the dccidu- 
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ous imbricated petals, and the .succulent fruit. Citrus acidct 
(Nebu) is a shrub, with oval or oblong crenate leaves and 
winged petioles; there are many varieties; the common- 
est are: Pati-nebu, with a round fruit; Kilgaji -nebii, having 
along small fruit; and <h>ra-nebih a thick-skinned small 
oval lime. Citrus dcetrimmu fP»;it;ibi -nebu) is a small tree, 
of which there are two vaneties, — one of which has the 
pulp of the fruit white, the, other red: it is largely culti- 
vated. Citrus 
auv anti urn 
(Narangj) i s 
the s went 
orange. Citrus 
medira, the 
common c i - 
t r o n ; t h e 
ilowers a r e 
white, tinged 
with r e <1. 
Fcronia dc- 
p h a n t u in 
(Kathbel), a 
large tree 
yielding very 
h a r <1 timber, 
found in most 
parts of India ; 
tilt; pulp of the 
fmit is some- 
times used as 
a jelly. JEgk 
marmdos is a 
small t ree 
largely eulti- 

Citrus aurantium. Vated lor the 

\ sake of its 

fruit, which is a\ stringent, and is occasionally given in cases 
of dysentery : bark of the tree Is sometimes used in 

intermittent feversV. 

Glycoxnm penta\ \phylla (Ashshaurd) is a very common 
shrub with small wl\ lite fragrant flowers ; the small branches 
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arc frequently used instead of a tooth-brush. Murray a 
exotica (Kamini) is much cultivated ; the flowers are white, 
and strongly fragrant. Tlic rind and leaves of these plants 
contain a large number of compound internal glands or 
reservoirs, surrounded by a special layer of cells lying just 
beneath, or sometimes rising in a dome shape a little above 
the surface of the epidermis. 

M cl iacecv 

Are trees or shrubs with alternate, pinnately compound, 
exstipu late leaves; flowers in panicles; stamens definite, 
monadelphous, or rarely free; anthers sessile or stipulate 
in the oritice of the stamina] tube; ovary free; style one; 
fruit succulent or capsular ; seeds perispermic. 

The staminal tube and the leaves, which generally 

are not dotted, 
distinguish this 
ordei from Auran- 
tiaceie, which is 
its nearest ally. 
Melia Azadirach 
is a middle-sized 
tree, with bipin- 
nate or tri pinnate 
leaves and large 
panicles of pur- 
plish white sweet- 
ly-scented flow- 
ers, produced at 
the end of the cold 
season. Azadi- 
raclda In d ie a 
(Nim) is a com- 
mon, very useful, 
tree, with pinnate 
leaves and small 
whit e scented 
flowers. The 
bark is given in 
cases of intermit- 
tent fever ; a poultice of the leaves is frequently used for 
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bruises and sores; from the fruit a hitter oil is expressed. 
Sivietmia mahogani and Cerfrda ioona also belong* to this 
order; the latter is distinguished from the other Meliacese 
by its free stamens and numerous winged seeds. C/doroxylon 
xvdeAcnia is the Indian satin wood ; the leaves art* dotted. 

The Order is divided into four tribes: Tribe 1, Mcliea-i, in- 
eluding the genera Munronia, Wight ; Melia, Linn.; Cipadessa, 
Blume. Tribe 2, Trichiliese, including the genera Dysoxylum, 
Blume ; Chisocheton, Blume. ; Aglaia, Lour; Amoora, Roxb. ; 
Walsura, Roxb. ; Ifeynea, Roxb.; Oarapa, AubL Tribe 8, 
Swietenia\ including tht* genera Swietenia, L. ; Ohickrassia, 
A, Juss. Tribe 4* CedreleiO, including the genera Cedrela, L. ; 
Chloroxylon, 1). C. 

Ithamvaccw 

Are trees or shrubs with alternate simple leaves and small 
regular flowers; stamens perigynous, as many as the petals, 
and superposed to them; berry or pod, with one seed in 
each cell, endospermie. 

The perigynous stamens, superposed to the petals, distin- 
guish thi*s order from its nearest affinities. Zizyph in s* jirjuba 
(Byar) is a thorny shrub, with alternate, 3-nerved, serrate* 
leaves, and small green flowers in axillary umbellate fasci- 
cles; flowering time the rainy season ; the fruit is eatable, 
about the size of a large cherry, yellow when ripe ; it is a 
very common shrub, and is found growing wild everywhere. 
Zizyphus JVapcca (Sliyakal) is also very common ; it is a 
climbing shrub with large straggling branches; which are 
too weak to support themselves; leaves alternate, short- 
petioled, obliquely ovate, serrate, 3-nerved ; the drupe, the 
size of a pea, is smooth and black. Zizyphus lotus is sup- 
posed by some to be the lotus of the ancients. 

Other Indian genera are : Vent/ilayo , Qaertn. (Rakta-pita) ; 
Hoveula , Thunb. ; Colubrina , Rich. ; Gouania, Linn. ; 
Rhwmnus , Linn., <kc. 

Arapdalcw or Vitaceai 

Are shrubs with watery juice and jointed stems, climbing by 
tendrils; petals 4 to 5, valvate, caducous ; stamens as many 
as the petals, and superposed to them, springing from a disk 
ling the ovary ; fruit succulent ; seeds perispermic. 
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The climbing liabit and the hypogynous stamens su- 
perposed to tlie caducous petals serve to distinguish this 
order from its nearest allies. Vitis vvaifera (Angiir), a 
shrub climbing by tendrils, with alternate lobed leaves and 
small green dowers, which appear about February; the 
fruit ripens during the hot season. This plant is cultivated 
in all the temperate regions of the globe. Tartaric acid 
is obtained from the acid-tartrate of potash deposited during 
fermentation from the juice of the grape. Vitis lndim 
(Amklouka) is a native of various parts of India, flowering in 
the month of April ; leaves alternate, petiolod, round, cordate, 
serrate ; flowers small, greenish purple. Vitis quad ra ng u- 
laris (Harjora) — this is one of the most common plants in 
India, flowering during the rains ; stems quadrangular, succu- 
lent, and smooth; the leaves alternate, serrate, reniform, 
cordate, and smooth ; flowers 4-merous ; berry, size of a 
small pea. Lem macrophglUc (Tolsamudriya) is very 
common in India; stem erect, annual, jointed : leaves sim- 
ple, alternate, broad, cordate, serrate; flowers 5-merous, 
numerous, small, white; berry, size of a small cherry, black 
and succulent when ripe. Lem crlspa (Jian-chalita) is also 
very common ; the flowers are small, white. 

The tendrils by which the plants of this order climb are 
modified flower branches, often exhibiting a few nodules 
representing abortive flowers. The tendrils are given off 
opposite to the leaves, and not as axillary branches ; each 
tendril and panicle is regarded as an axis, the lower portion 
of which forms the internode of the main stem ; the suc- 
ceeding internode of the stem is a new and distinct axis, 
originating in the axis of the leaf, opposite to which the 
tendril is given off. The Malayan genus, Pterisanthes . is 
peculiar in having the flowers arranged on a membranous 
expansion of the peduncle. 

Sapindacciv 

Are trees or shrubs, rarely herbs, with alternate pinnate 
leaves and small flowers, often arranged in panicles ; stamens 
r > to 10, often anisomerous ; ovary 2 to 3-celled, and lobed, 
with generally two ovules in each cell; seeds without 
endosperm; embryo mostly curved or convolute. 

The peculiar convolution of the embryo is a marked 
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character in many of the Sapindacere, also the frequently 
unsymmetrical and irregular flowers. 

Cardiospermum HaUcacabum (Naphatki) is a climbing 

Fi-. UK 



Cardinspermim JiaUmcalnm* 
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Section of th« fruit of Cardins - 
per mum Ilaitcacabum . 


herb, very common in India, in flow or and fruit nearly all 

tin; year, with alternate leaves and 
small irregular flowers arranged in 
panicles; the capsules are inflated 
and membranous. jS T <phdivm l iiehi, 
a tree largely cultivated for the 
sake of its delicious fruit; the ape- 
talons flowers are small, greenish 
white ; flowering lime February 
and March; the fruit ripens in April 
and May. 

Ncphdium lowtjmi (Ashphul), a 
tree having a short straight trunk 
with a large dense globular head ; 
the fruit is sometimes eaten ; the wood is hard, close-grain- 
ed, and white as in the Litchi. Dodonan ci-wona is a 
shruh with narrow, entire, viscid leaves and small yel- 
lowish unisexual flowers. Various species of Arcr. a genus 
having simple leaves, are common in the mountains of 
Northern India. 

The order takes its name from the saponaceous principle 
contained in the fruits of species of *Su pi wins, which 
makes a lather with water; hence the fruits are used for 
washing, as in 8. ddcnjeu * (Uita) and 8. chutrginal as 
(Bara-rita). 

The wood of the stems of some genera presents anoma- 
lous conditions, from the distribution of the flbvo-vnseular 
structures into several groups, so that the trunks have a 
number of woody axes besides that surrounding the pith, 
all enclosed within a common hark. 

Other genera are : Dodo ram, L. ; Schhncftcra* Willd ; liar- 
jnUlia , Koxb. ; U wpavia, Plum. ; and Sckmidclia , iloxk 


Anacardiaccai 

Are trees or shrubs with resinous juice ; flowers small ; 
stamens alternate with the petals; ovary 1 -celled in the 
tribe Amtearduue, with a solitary ovule pendulous from 
a long basilar funiele; 2 to 5-cclled in the 8pumlieu\ with 
ovules pendulous from the apex ; fruit commonly dru- 
paceous ; seeds without endosperm. 

The solitary ovule with ventral raphe, and inferior 



120 


A TEXT-BOOK OF INDIAN BOTANY. 


niicropyle or dorsal raphe if the micropyle be superior 
are the prominent differential characters of this order, 
Tndica (Am), one of the best known trees in 
India, with numerous varieties, yields the well-known drup> 
calk'd the mango ; flowering time January, February, and 
March ; the fruit ripens in May, June, or July ; the flowers, 
which are arranged in panicles, are small yellowish green : 
many perfect male, flowers are often found mixed with the 
hermaphrodite ones throughout the panicles ; in these the 
stamens, except one, are usually abortive ; the duramen cf 

the wood is durable ; the other 
parts soon decay on exposure to 
the wet. Anacardium occidental# 
(Hijili bad dam) is a tree withavciy 
peculiar fruit; the kidney-shaped 
fruit springs from the fleshy 
receptacle; it flowers in March 
and April ; the kernel of the 
seed is sometimes eaten. Bcma- 
carpus anacardium (Bliela) is a 
tree, a native of the mountainous 
parts of India; the black acrid juice 
of the nuts is used in marking 
cloth, and the exudation from the 
stem furnishes a varnish. Pistacia 
mu produces pistachio nuts. 
B pond i as dutch (Bilati amni) is 
a large tree cultivated in gardens ; 
the flowers are small, greenish 
yellow, and appear in March ; the 
fruit ripens at the close of the 
rains. Sj xmdias mangifen t ( Amra) 
is also cultivated ; flowering time 
the beginning of the hot season, 
when the leaves come out ; the 
fruit ripens during the cold season, 
and then its leaves are deciduous. 



Fruit of AnarnrfUum j { j im succcdanm is a tree of the 

occuhmtulti. , . , i 

sub-tropical ana temperate Hima- 
layas, known by the name of Kakra-singhi, from the horn- 
like excrescences borne on its branches, caused by insects. 
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Mdanorvlum uxitata is a large tree, every part of 
which abounds with a thick, viscid, greyish, terehinthinate 
fluid, which soon assumes a black colour on exposure to the 
air; this is the black varnish of the Burmese, by whom it 
is extensively employed. Odina Wodicr (Jiol) is a large 
tree, common throughout India ; the bark is very astringent ; 
the wood of old trees is close-grained, of a deep reddish 
mahogany colour towards the centre ; large quantities of 
gum exude from fissures in the bark. 

Other genus: Buchavania , &c. 


Lcgumuiustv 
Fig. 11G. 



Are herbs, 
shrubs, or 
trees, usually 
with alternate 
com p o u n d 
leaves a n d 
i r v e g n 1 a r , 
often papilio- 
naceous o r 
regular, flow- 
ers; stamens 
10; sometimes 
in deli ni to, 
diadelpho u s , 
monadelphous 
o r distinct ; 
carpel solita- 
ry ; seeds usu- 
ally aperispev- 
mic. 

This large 
order presents 
very consider- 
able varieties 
of structure, 
and but one 
character i s 
a b s o lute ly 
constant, viz.. 
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the position of the sepals, the odd sepal being always ante- 
rior. The affinity with Rosacea^ is very close ; but it may 
be noticed that, in Leguminosm when the flower is regular, 
the fruit is leguminous. The irritability of the leaves of 
many leguminous plants is a striking characteristic; it is 
most remarkable in Smithia, Desmodium, and in Miinoscic. 
This order may be divided into three sub-orders, which arc 
distinguished by the following characters : — 1st, Pajtilion- 
amv,: corolla papilionaceous, imbricated in the bud, the odd 
petal or vexillum exterior ; 2nd, Civsalpinefv : corolla imbri- 
cated in the bud, the odd petal interior; 3rd, Mimoscai: 
corolla valvate in aestivation. 

l J a/jilionct(;ea\ The corolla in this sub-order is composed 

of five petals, of which the 
posterior* or the vexillum, 
or standard, is usually the 
largest and symmetrical 
in form ; the two lateral, 
mostly oblique in form, 
are the also or wings ; 
and the two anterior, also 
small and oblique, often 
coherent in front, form 
the carina or keel. Note- 
worthy plants of this 
sub-order are Crolalaria 
juveea (San), an annual 

Parts of a Papilionaceous Corolla. plant, cultivated OV C1 

India for its fibre ; the 
flowers are large, yellow, and appear during the rains and 
cold season. JndUjofem time tor la (Nil), largely cultivated 
over some parts of India for the dye which can be extracted 
from it; the flowers are small, of a greenish rose colour, 
and appear in the rains. Clitoria ievnatea (Aparajita), 
common everywhere in gardens; there arc two varieties — 
the blue and the white. /Escli ynomene asprra (Shola) 
grows on wet ground; the flowers are brownish orange, 
and appear in the rains; the wood of larger plants is particu- 
larly light, white, and spongy; it is gathered during April 
and May, and used for toys, floats for fishing, sun-hats, 
Ac. Lahlab vuhjarc (Shim), of which there are several 
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varieties also belongs to this sub-order ; also Desmodium 
gyrans (Ban-eharal) ; Cicer Indica (But-kalay, chola) ; 
Evvivm lens (Bar-masur) ; Ervum hirsutuvi (Chhota- 
masuv); Pimm sativum (Matar) ; Lathyrns sativus (Khe- 
stiri); Ahrus precatorius (Kunch), the seeds arc red with a 


Fig. 118 . 



l\>h< ciana pvlcharrima . 


stantly used as a 
2-grain weight ; 
Phaseohis mu ngo 
(Hali-miig) ; Doll- 
olios shi ensis (Bar- 
bati); Cajanus 
Indians (Avar) ; 
Ergthr i naln d i a c 
( Palita-mandar ) ; 
Da/ berg ia 8 moo, 
Ctcsalpiniea ? : — 
One of the com- 
monest trees in 
India. Tamarin - 
dus Indira (Tin- 
tari) belongs to 
this sub-order ; 
the flowers appear 
in May ; they 
have only three 
stamens. Pom - 

cktna pv Icherri - 
via (Krishna- 
chuni) is also very 
common; it is in 
Hower and fruit 
all the year. 
Poineiana regia 
is largely culti- 
vated everywhere; 
its bright scarlet 
and yellow flow- 
ers are v ery showy, 
and with its hand- 
some foliage, 
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presents a gorgeous appeai'ance when in full flower in the 
hot weather and rains. Cassia fistula is a small tree, with 
pendulous racemes, of bright yellow flowers, and long 
cylindrical indehiseont pods. Cassia alata (I)ad-mardan) 
has large yellow-orange, strongly scented flowers, which 
appear in September and October: the fresh leaves are fre- 
quently used as a cure for ringworm. Saraca Indica 
(Ashok) is one of the most beautiful trees in India; the 
Dowers are orange-scarlet; they appear in March and April; 
there is a very handsome row of them round Government 


House compound , Calcutta. Cassia 
auricnlffta and Bauhinia acuminata 
(Kanchan) are also common plants. 

Mimosav, — Acacia Arahica (Baha- 
hi) is a tree very common all over 
India ; the flowers are small, yellow, 
and appear in May and October. 
Acacia catechu yields from the stem 



Sensitive plant — Mimosa jmUrn ; natural ei 7.0, 

the astringent substance called catechu. The bark of most. 
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of the Acacias is astringent. The frait of Acacia rugata 
(Rita) is used as a soap. Acacia farnesiuna ( Giiyaddbala) 
has small, yellow, fragrant flowers ; the wood is tough, and 
is used in making native ploughs. Mimosa jmdica (Na- 
jak) (Fig. 119) is commonly called the sensitive plant ; when 
touched or shaken, the leaflets fold together, the partial 
petioles approach each other, and the racliis, or main petiole, 
sinks down. 

This order, which contains about 7,000 species, is further 
subdivided into several tribes founded upon the degree of 
cohesion of the stamens, the nature of the pod, leaves, 
habitat, fee. The Papilionaccrv are most universally 
distributed. Tito Crcmlpinirxr, and Mimosecc are chiefly 
tropical; the latter also abound in Australia, whore the 
germs Acacia is more largely developed than in any other 
country". A large proportion of its species have leaves 
wholly 7 destitute of a blade, being reduced to a petiole, 
which is much flattened and lealiiko, serving the purpose 
of an ordinary leaf-blade. Some of these Acacia* are 
naturalized in Southern India. 

Ruftacca' 

Are herbs, shrubs, or trees, with usually alternate stipu- 
late leaves and regular flowers ; stamens numerous, spring- 
ing from the calyx ; ovary of one or more free, or after- 
wards uniting, carpels; seeds one or few in each ovary, 
without endosperm. 

This order is closely allied to Leguminosm ; the posterior 
position of the odd sepal is the only 7 constant point of 
differ* nice ; from Myrtaceao they are distinguished by the 
usually 7 alternate stipulate leaves. With Anacardiaccm they 
have some afliniti.es, but the plants of this order are 
generally recognized by their resinous juice and their want 
ot stipules. In India, Rosacem does not include many 7 ' 
species of much economic importance, chiefly from the 
arrangement and number of the carpels and their position 
relative to the tube of the calyx. This order may be divided 
into three sub-orders : 1st, Rose.cc, which has numerous 
free carpels, and to which the genera Rosa (Kanta -gol ah), 
Ruhus (Brambles), and Fragaria (Strawberry) belong ; 2nd, 
Rrwpacew, having a single free carpel and drupaceous 
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fruit, to which belong the genera Amyrjdcdas (Peach) and 
Pvunus (Apricot) ; and 3rd, Pomav, with an inferior ovary, 
having one or more carpels adherent to the calyx tube, 
and to which belong the genera Eriobolrya and Pyrus 
(Apple). 

The plants of this order are mostly natives of the tem- 
perate parts of the northern hemisphere, but are widely 
spread in cultivation. 

The petals of several species of liosa yield the essential 
oil called “attar of rose it is chiefly manufactured in 
Turkey, but a small quantity is produced at Gluizipove 
from the petals of Rosa damascona ; it is frequently adulter- 
ated in India with the oil of Androj >og(>n. Koitsso is the 
dried Hewers and leaf buds of Brayera anthclminlica , 
imported from Abyssinia. 


Fig. 120. 


Cransulacecu 

Are succulent herbs with usually symmetrical 1 lowers ; 
carpels opposite the petals, often with a glandular scale at 
the base outside ; distinct, or more or less coherent; seeds 
very small, with fleshy endosperm. 

These plants are able to resist long droughts, because they 
store up large quantities of water, and their epidermis is of 
such a nature that evaporation from the surface is exceed- 
ingly slow; they are remarkable for their succulent foliage, 
and for the power of subsisting for a considerable time almost 
entirely on atmospheric elements ; they are exceedingly 

tenacious of 
life. Bryo- 
p hyll u m 
calyc i n u rn 
is an erect 
plant, with 
opposite, 
simple o r 
compound, 
leaves, and 

large terminal panicles, of greenish purple, regular flowers ; 
it was introduced into the Honorable Company's Garden, 
Calcutta, by Lady Clive in 1791), and from there has spread 
all. over Bengal : the detached leaves are capable of pro- 



Leaf of Bryopkyllum calycinum , with young plants 
oil its margin. 
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during adventitious buds on their margins. Kalanchoe 
/■aciniata has small bright yellow flowers. The plants of 
this order are generally found in dry situations outside 
the tropics ; they are especially abundant at the Capo of 
Good Hope. Several species are found in the Himalayas. 

Myrtacea ; 

Are trees or shrubs with usually opposite entire leaves, 
beset with resinous or translucent glands; calyx and corolla 

imbricated; 
s t a m ens 
often numer- 
ous ; ovary 
inferior, 2 to 
many-cell ed, 
with a x i 1 e 
p 1 a c e n t a- 
tion ; seeds 
usually in- 
d e ti n i t e, 
without en- 
dosperm. 

The infe- 
rior ovary 
sep a rates 
this o r d e r 
from Lyth- 
raceie, and 
the simple 
inappe n d i- 
culato an- 
thers from 
Mclastom a - 
cea*. in 
Onagra c e a; 
the petals 
are contort- 
ed. Syzyr/i- 

S;/:.yr/iam Jambolanum (reduced). W))l JtJLniho- 

IfiMum (K ala-jam) is a tree common everywhere, with 
opposite entire shining exstipulate leaves and panicles of 




128 


A TEXT-BOOK. OF INDIAN BOTANY. 


greenish white flowers, which appear at the beginning of 

Psidium po- 
mifevum and 
P. pyriferum 
(Pey&ra), t h e 
red and white 
guava, are do- 
inesticated in 
India from tro- 
p i c a 1 America. 
E ageniaJambofi 
(Go lab-jam) is 
common in gar- 
dens i n m o s t 
parts of India; 
the (lowers ap- 
pear in Febru- 
ary, and are of 
a greenish white 
colour. 

Myrf/ts corn'itouvis (Bihlti-mendi) is common in gardens 
everywhere ; it iloAvers during the cold season. Caryo- 
'phyilii# aroma ileus (Lavanga) is cultivated in Gey] on, the 
southern parts of India, the Malayan Peninsula, &c., for its 
dried unopened flower-buds (cloves;. Like the Jambolan, 
the petals are deciduous, falling off as the stamens unfold. 
In the Australian genus, Eucalyptus, the lobes ol the calyx- 
limb are coherent, and are thrown off in a similar manner 
as a lid. Some of the species of this genus have been 
introduced into this country, and planted in marshy places 
and swamps with apparently good effect. The dried fruit 
of Pimento vulgaris is imported from the West Indies 
under the name of “Allspice.” 

Other genera are: Eugenia, L. ; Melaleuca , L., &c. 

Meladoimtcea 

Are herbs or shrubs with opposite entire, usually 3-nerved, 
leaves; petals imbricated, often olJujue ; stamens definite, 
with remarkable appendaged anthers, bursting by pores at 
the apex. 


the hot season ; the petals are deciduous. 
Fig. 122. 
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The most striking character of the flowers arc the sta- 
mens with their oddly beaked anthers. Melastoma malm 
baihricum (Baraphutika) is a large shrub having opposite, 
short-petioled, broad lanceolate leaves, from 8 to 5 -nerved, 
with adpressed flat bristles and large regular terminal red 
flowers. The Older derives its name from the genus Melas- 
toma (black mouth), the fruit staining the mouth black. 

Many of these plants are distinguished at first sight by 
the large curved ribs running from the base to the apex of 
the leaves. 

The members of this large order are generally diffused 
within tlie tropics, but are most abundant in America; 
they are of very little economic use. 

Other genera are : Cent indent a, Don.; Medinilta , Gau- 
dicli. etc. 


Lythmccw 

Are herbs, shrubs, or trees, with mostly opposite entire leaves 
and no stipules; calyx valvate ; petals corrugated ; stamens 
definite; ovary free; seeds numerous, without endosperm. 

This order is distinguished from Myrtaccm by its free 
ovary and valvate calyx ; the superior ovary also distin- 
guishes it from Onagracem and Mel as tom ace ;e. Lctffev- 
streemia Indica (Telanga-china) is a shrubby plant, with 
nearly opposite oval leaves and white, rose-coloured or 
purplish flowers; tin? petals have long claws, and are much 
curled; the stamens arc unequal. Lacjerstriernia Flos- 
ref/incc (Jarul) (Fig. 128, see next page) is a tree with oppo- 
site oblong leaves and equal stamens ; calyx variously 
grooved on the outside ; the flowers, which appear in the 
hot season, are large and handsome. Lawsoahi inennis 
(Mendi) is a large shrub, in flower and seed most part of 
the year; tin.* flowers are small greenish white, and very 
fragrant; it is much used for hedges; the fresh leaves, 
beaten up with catechu, dye the nails and skin of a reddish 
orange colour, which is much admired by the women of 
India ; the nails of Egyptian mummies are sometimes found 
dyed with it, Woodford-ia finribuiufa. (Dhaephul) is a 
very beautiful flowering shrub or small tree ; it flowers 
during the cold and beginning of the hot season. Ani- 
vesieatoria (Dddmari) the leaves of this plant are 

9 
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highly acrid, and are. sometimes employed to raise blisters 
in rheumatism. 



l J unica gmnalam (Daliin-anfu) (Fig. 124), has a peculiar 
succulent berried fruit, called a balausta, in which the pulpy 
cells are arranged in two superposed series, some of which 
are in the centre round the axis, others are placed outside ; 
all being adherent to the calyx. A transverse section, 
through the lower part of the fruit, shows three carpellary 
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divisions, with ovules situated on projecting central placentas. 
Fig. via. A transverse section, 

t Fig. 125. through the upper 

part, shows live car- 
AAj- pellary divisions, with 

ivwi ovules attached to 

placentas projecting 
m inwards. The real 

gf ,\Vot|| nature of the structure 

I umy be conceived by 

ft . . %. m# comparing it with the 

WimY j'jffl excavated receptacle 

W of the rose. The rind 

I ' of the fruit is astrin- 

J’vnicu f/ranafum. Pomegranate (reduced), gent ; a tlcCOC.tion oi 


Pvnica f/ranafum. Pomegranate (reduced). 


the root-bark is used for the destruction of tapeworm. 

F'g 120. Oiiagracrfc 

Are herbs or 
S/ f /Uf~ r) shrubs with 
usually 4-mer- 
o u s flowers ; 
\v~~ /wh calyx valvate ; 

„ | corolla contort- 

| cd ; stamens 

definite; ovary 

I y to. 4-cdled, 

\"^pf// ' n u m e r o u s, 

L ■'/ f ' without erulos- 

° f 

/y;jf\ 111 v\w\ tlie riower in 

/ /yb \\ til >N s ^^ > ^> this order arc 

/ /4\\ \ almost i n v a- 

§ //f\ y j r i a b 1 y 4-mc- 

I ‘'/tv/ rons. J mdeua 

\Ay ripens (Kesara- 

ddm) is an 

Jussk ua repens . v „ ^ 

1 annua 1 herb 

found in most parts of India floating on lakes and pools of 
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fresh water ; in flower during the rainy season ; the floats of 
cellular tissue attached to the submerged nodes are peculiar ; 
this plant is exceptional in having the parts of its flowers 
usually in fives. Lu.dwifjla paroijiuva (Ban labanga) is a 
small resinous plant, flowering in the rainy season ; flowers 
small, yellow. Trapa bhpinosa (Paniphal) is a plant found 
floating in stagnant water; it flowers during the rains ; the 
flowers are pure white, expanding above the surface of the 
water late in the afternoon; the petioles are inflated, and act as 
floats ; the fruit is triangular, armed with Wo strong barbed 
spines from the upper angles: the seeds contain unequal 
cotyledons. 

Other genera are: GJnolkrra, L.; Clarlda, Pursh.; Lopezia 
Oav. ; and Fuchsia Plum., etc. 


Fit?. 127 


Rhizophoraeccv 

Are trees, rarely shrubs; natives of salt swamps anu 
marshes, where they root in the mud, forming demo, most 
unhealthy, jungles down to the very edge of the ocean. 
The leaves are opposite stipulate ; calyx valvate ; petals 

often fringed: 
stamens definite; 
ovary more or 
1 e s s adherent ; 
seeds without 
endosperm ; ger- 
minating a n d 
forming a long 
root before the 
fruit falls from 
the tree. 

The striking 
feature of this 
order is the ger- 
mination of the 
seeds within the 
fruit while yet 
attached to the 
, tree; the radicle 

1 emerges from the 

apex of the fruit, llhizophora macronata (Bhora) is a 
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native of the delta of the Ganges, 'where it grows to he 
a tree of considerable size ; the dowers are white, sweet 
scented, and appear in April and May. The hark of the 
plants of this order is usually veiy astringent. 

Other genera are : Bruguiera (KankraJ, Oeriopz > Arnott 
(Ganin); Kandelia , W. and A. ; and Carol Ua , Roxb. 

Cumbrelacca: 

Are trees or shrubs with opposite or alternate simple 
leaves; stamens mostly 10; ovary inferior, .1 -celled, with 
pendulous ovules; seeds without endosperm. 

The unilocular 1 -seeded fruit distinguishes this order 
Jr r from its neai- 

” o s t _ allies. 

Q ui squalls 
Tad lea, t h a 
R a n g o o n 
cren per, is a 
large seandent 
shruh, with 
the young 
shoots very 
downy, and 
with opposite, 
or nearly op- 
posite, simple 
entire leaves., 
and terminal 
and axillary 
spikes of slen- 
d o r reddish 
d o w ors, re- 
markable for 
t h e i l* Ion g 
calyx-t u b e s. 
Tv> nnlnal la 
Cdappa (Ba- 
Quisqvahs Jndim (reduce). diim') is a 1 >eau- 

tiful large tree, the branches of which spread horizontally ; 
the dowers are small, purplish given; they appear in the 
hot season; the wood is good; and the kernels of the 
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fruit are eaten as almonds : the fruits of other species of 
Terminalia — T. belcvica (Bahara) and T. Chebula (Hantaki) 
— are astringent. Many of the plants of this order are valu- 
able timber-trees, and a number are cultivated on account 
of their flowers. 

( >thev genera are : Co'inbretvm , Loti. ; Poivreu, Cummers. ; 
Gcfonia , Iloxb. ; Anogeisi I). C. (common in Southern 
India); and Lvminitwti, Wild. 

Passijior'tcecv 

Are herbaceous or shrubby plants, climbing by tendrils; 
flowers hermaphrodite, numerous ; filamentous processes 
spring from the tube of the corolla forming what is 
termed the corona ; stamens 5. monad elphons ; ovary 
1 -celled, superior. 

These plants are most numerous in tropical ( it\ } includ- 
ing Central) America and the West Indies. 

The superior ovary, the presence of endosperm, the 
coronet, and the gynandrophore bearing, the stamens and 
ovary, mark this order out very dearly. Pawiffom 
(jiia<hrivgularis is a tropical American plant, common 
in gardens; the flowers are large whitish rose-coloured, 
variegated with blue. The beauty of the flowers and foliage 
render this order a favourite one for cultivation. Moilecca 
inlolwia is common in Chittagong; the flowers are yellow, 
and they appear in September and October. The corona 
of Passion flowers is an outgrowth from the flower tube 
at the base of the petals. 

Ct/jcm'blfavov 

Are mostly succulent herbaceous plants, 
prostrate or climbing by tendrils; 
flowers monoecious or dioecious ; sta- 
mens from 3 to 5, often united by their 
sinuous anthers; ovary inferior, 3- 
celled ; fruit a pepo ; seeds mostly flat- 
tened, without endosperm. 

These plants form a very well defined 
order. From Passifloracete they are 
distinguished by their inferior ovary, 
unisexual flowers, peculiar anthers, and 
the absence of endosperm. They differ 


Fi«-. 1 L 2r. 



Section of Oiu-umtver, 
showing the con- 
struction of the ovary. 
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in habit, floral envelopes, and definite stamens from the 
Begonias. The tendrils of this order arc generally regarded 
as partially metamorphosed leaves. The andrcecium has, 
by some persons, been considered to consist of five stamens 
with unilocular anthers united into three bundles; other 
Botanists believe there are three stamens, one with a 1 -celled 
anther, and two with 2-celled anthers. The construction 


oi the ovary is peculiar, as, though the placentas are termed 
parietal, they are rather an excessive case of the inflexion, 
which ordinarily produces axile placcntat-ion. 

The plants of this order especially abound in India. 
Momord'un Charantia (Karalii) : flowers middle-sized, 
yellow: the fruit is' small and rough coated. Me uiord'nut 
muricida (Ochya), a variety of M. Charantia, is very 
largely cultivated ; the flowers are pale yellow. M. 



Male awl female flowers of 
C 'uvumii s* meh. 


dioiea is also lame- 

O 

ly cultivated, (ki- 
cv/mis mdo (Khur- 
buj), 0. sal bus 
(Susa), (k utilissi- 
r i tais, a variety of 
Melo (lvankoor), 
have all much ap- 
preciated fruits. 
0 umrbita max hua 
(Sulphuree kumra) 
is the common 
gourd ; the flowers 
are very 1 a r g e, 
yellow, and appear 
in the rains ami 


cold season. Ce- 

phalan dra Indica (Telakoocha) grows wild in every hedge, 
and seems to thrive equally well in every soil ; the fruit is red 
when ripe, and is greedily devoured ’ by birds. Citndlus 
vulgaris (Tarmuj) has large yellow flowers, which appear 
in January and February; the fruit is sometimes known 
as the watermelon. The pulp of C. Colooynthis furnishes 
“ Colocynth Benin casa cerifern (Kximra), pumpkin, has 
large yellow flowers ; the fruit is universally eaten. 
Lagenaria vulgaris (Lao), the bottle gourd; the flowers 
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alternate, lobcd, long-stalked leaves, and unisexual flowers : 
ovary free, 1-celled ; seeds endosperm ic. 



This order 
stands near Ou- 
eurhitacea? and 
Passifloraeem : 
from the first it 
is distinguished 
by its free ovaiy, 
and from the lat- 
ter by its usually 
u nisoxual flowers 
without a ooro- 
net. Bentham 
and Hooker in- 
clude it under 
Passifl Graces. 

Carica papaya 
(Pepn a), a tree 
d o mesti cated 
from S o u t h 
America, is culti- 
vated in gardens 
all over India for 
the sake of its 
fruit ; the female 
and male flowers 
are produced on 
different trees ; 
the latter in very 
large numbers ; 
fertilization is 
probably aided 
by wind, though 
insects undoubt- 
edly assist in the 
process. The 
milky j nice of the 
unripe fruit is 
sometimes used 
in medicine. 
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Cactacew 

Are mostly leafless plants (or only furnished with scale-- 
like leaves), with fleshy and thickened stems of peculiar 
aspect, usually armed with prickles ; flowers solitary, 
sessile ; the calyx and corolla generally undistingiiishable 
and imbricated in numerous rows, adherent to the 1 -celled 
ovary, with parietal placentas : stamens indefinite ; style 
multi fid. 

These plants are almost exclusively found in the dryer 
parts of tropical America, ascending into temperate regions 
in the mountains. They are generally distinguishable at 
first sight by their peculiar succulent steins and the 
absence of true leaves. Vjninfia d'dlentl (Tsagphuna^ from 

Fi$*. 135. 



South America, is now domesticated all over India ; the 
stems are jointed, oblong, and much compressed ; the thorns 
generally simple, long, and straight, issuing from tufts of 
sharp bristles ; the flowers are large, yellow, and appear 
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chiefly during the hot season, and more or less during the 
rest of the year. Germs triangularis , from Mexico, is now 
found in many parts of India growing epiphytic on large 
trees. Gere as hexagonus is also very common ; it belongs 
to the columnar modification. The globular Eckinocaeivs is 
occasionally cultivated as a curiosity. A species of 1th ip - 
sails occurs in Ceylon. 

Umbcllifera 1 - 

Are herbs usually with fistular stems and alternate exstipu- 
late, generally deeply divided, leaves, sheathing at the base ; 
flowers in umbels; stamens 5, epigynous ; styles 2; 
carpels (meri carps) 2, separating when ripe, dry, inde- 
hiscent, remaining attached above to an entire, bifid or 
bipartite carpophore ; the pericarp developed longitudinal 
ridges (juga), with intervening depressions (vallecula?), in 
which frequently arc formed oil-bearing channels called 
vitta*. 

This order is of small importance in Indian botany : 
it is most abundant in the northern and central parts 
of Europe, Asia, and America, and is also' common at 
high elevations on the Himalayas, The, most important 
qualities of tins order are the aromatic oils developed in the 
vitt;e of the mcricarp, and the medicinal resinous sub- 
stances found in other parts of the plant. 

The essential character of the order lies in the fruit, by 
which it is distinguished from all other families. Dane us 
carola (Gujar) is found only in a cultivated state in India ; 
it flowers during the cold season. Coriamhona sativum 
(T)lianyd) is a herbaceous plant, with an erect hollow stem, 
and alternate, sheathing, much-divided leaves, and small 
white flowers in terminal compound umbels, which appear 
during the cold season. Pence* htnum gra miens (Sulpha) 
is cultivated for its aromatic seeds ; the flowers are small, 
yellow, and appear in February. Focnieulam vulgare, 
is also cultivated for its seeds, which have a pleasant, sweet, 
warmish taste. Hydrocutyle A siatica (Thalcurf) is a 
common creeping plant, found in moist shady places; it has 
Jong petioled reriifbrm cremate leaves ; the flowers are in 
simple umbels, small, purplish red, and appear during the 
rains and cold season ; this plant is very widely distributed, 
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being found in Africa, South America, and Australia. Pirn- 
pivella involucrala (R&ndhani) : the seeds are aromatic, 
pungent. Sesdi Indicium, (Haujoan), found in shady moist 
places ; the seeds are used as a medicine for cattle. 
Car am caroi (Caraway) grows abundantly at high eleva- 
tions in the Himalayas and throughout Europe and tem- 
perate Asia. Caram copticavo is much cultivated in India 
for its aromatic oil. 

Other genera are : And hum, L. ; Ferula, L. (Assafetida); 
Dorcttia (Ammoinacum); Con lam, L. ;and Cm ain't am, L. 


A ral lame 

Are trees, shrubs or herbs, with alternate simple or com- 
pound leaves ; petals and stamens epigynous ; styles usually 
more than 2; fruit 3 or more-celled, usually succulent, 
with one endospcrmic seed in each cell. 

The Araliaccw are distinguished from Umhclliferas their 
nearest allies, by the ovary having more than two carpels 
which do not separate in the fruit, but become drupaceous or 
baccate, and in having fleshy, in place of horny, endosperm. 
Paruu ; fralicomm is a shrub cultivated in most gardens, 
with decompound leaves ; leaflets lanceolate, acutely serrate ; 
umbels globular, in terminal panicles ; the flowers are 
small, brownish green, and appear in May and June. 
P. pseudo-ginseng is a native of Nepal, and is closely 
allied to P. ginseng, which yields the famous Ginseng of the 
Chinese, used as a restorative, llcthva Helix , Ir., common in 
Britain, is likewise a native of the Himalaya ami Khasia 
mountains. The substance called rice-paper, prepared by 
the Chinese, consists of thin sheets of the pith of a species 
of Futsia . Paratropla ve/mdosa is a small tree, with alter- 
nate digitate smooth leaves, and numerous umbels of very 
small dowers, arranged in terminal panicles. 


llubiacew. 

Are herbs, shrubs, or trees, with opposite entire leaves and 
interpetiolar stipules, or with vorticillate leaves; calyx 
adherent to the 2 to 4-cel led ovary ; stamens as many as the 
corolla, epipetalous ; ovules anatropal ; seeds perispcrmic. 
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The presence of interpetiolar stipules, either small 

oi* resembling 
leaves, is one of 
the principal 
characters o f 
this order ; the 
inferior ovary 
distinguishes it 
from Logania- 
eem. I x o v a 
cocrinea is a 
shrubby plant 
about t h r e e 
feet high, with 
oblong, cordate, 
sessile, acute, 
smooth, entire 
leaves, and ter- 
minal d e n s e 
clusters o f 
blight scarlet 
flowers, which 
appear all the year round, lxova Ihmdhuca, a variety of 
coecinea (Itangan), is a ramous bushy shrub with opposite 
stem clasping, oblong, obtuse, entire, smooth leaves, with a 
small terminal point; flowers numerous, scarlet, changing 
to crimson. Ganfonia jlorida, ((Jandharaj) is a large, very 
ramous, shrub, with large white fragrant flowers, which 
are often double from a multiplication of the cohering 
petals and change of stamens into petals. Anthorephahis 
cadumba (Kadam) grows to be a large tree ; flowering 
time the hot season ; the flowers form a large, perfectly 
globular, orange-coloured head, with the large white clubbed 
stigmas projecting. Mussamda maerophylla is striking 
on account of the foliaceous development of one calyx 
lobe, l.mra pavetia (Kiikurchura) is a middle-sized 
shrub common on roadsides, hedges, uncultivated land, 
where there is a good soil; the flowers are white, 
somewhat fragrant, and appear in April and May. Coffea 
Ambica is a shrub, with oblong ovate acuminate leaves 
and axillary white flowers. Coffee consists of the horny 


Fiir. 



I. cor a tvrcbica. 
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endosperm of the seeds, which are produced in a sue- 
culent berry. R tibia cordifolia (Mandista) : root peren- 
nial ; stems scandent, climbing over trees and bushes : the 
roots, stems, and larger branches are used as a red dye 
(Indian madder). The most important genus of the order 
is Cinchona , of which there are many species indigenous 

in South America, 
3 ' * from which the val u - 



Flowers <>1 Cinchona. 


able febrifuge Qui~ 
nine is obtained : 
the plants were ori- 
ginally p roeurc d 
from the slopes of 
the Andes at au 
elevation of about 
7,000 to 8,000 feet. 
A large number of 
these trees are now 
grown in the Govern - 
m e n t plantations 


near Darjiling, the great majority of these plants an 
*>f the Succirubra species. The Calimya species and other 
hybrid varieties are also cultivated. Cinchona is also 
grown on the mountains in Southern India. HedyotU 
raeemosa (Gandha bhadali): the flowers are small, white, 


and appear in the rainy season. 

The Kubiaeem form a very extensive group, and are 


often divided into two orders — Cinchonacem and Stellata*; 


the former are chiefly natives of warm climates, most 
of them tropical; the Stcllatie belong mainly to the 
northern and the mountains of the southern hemisphere. 
Many of the commonest tropical weeds belong to this 
order. 


Ipecacuanha is the root of a Brazilian species of Cepkalis . 
Gamble is an astringent extract obtained from the leaves 
of Uncaria Oambir of the Malayan Peninsula. 


Compostin' 

Are herbs or shrubs with alternate or opposite leaves, 
with the dowers in dense heads, upon a common receptacle. 
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surrounded by an involucre ; stamens usually 5 ; anthers 
syngenesious ; ovary inferior. 1 -celled, with one erect ovule ; 
seeds without endosperm. 

This order, which is the most numerous in genera and 

species, and 
by some au- 
thors regard- 
ed as the most 
perfect in the 
v o g e t a b 1 e 
kingdom, i s 
likewise very 
natural; i t s 
distinguish- 
i n g features 
being very 
evident in al- 
most every 
genus. T h e 
L i n n re a n 
class, Byngc- 
Li(;\ii:iie of Coinpoait/r. liesia, corres- 

ponds to Composite. 

Tins extensive order is divided into the three sub- 
orders : — 

Ftrd. — TahnU flora*:. The central or all of the flowers 
are tubular, hermaphrodite, with f>, rarely 4, equal teeth. 
Vcrnonia cincrea (Kokxim): this plant is one. of the most 
common in every part of India, and it is in dower all the 
year; the flowers are small, light purple, and the pappus is 
hairy. Vcrnonia antfi.d n d / i th i ax- (Soi \ 1 raj ) is an erect annual, 
commonly found on high uncultivated ground or rubbish ; it 
dowers during the cold season. Adenodnrnna leiocavpmn 
(Barak eshuti) : stem below resting on the ground, above 
erect, round, very slightly hairy ; from two to four feet 
long ; the dowers are small, white, and appear in February 
and March. Eclipta erect a (Keshuri) has small white 
dowers; it dowers the whole year. Zinnia ele/jans, a com- 
mon garden annual imported from America, with opposite 
entire leaves and terminal solitary heads of variously 
coloured florets. W edclia calendulacea (Keshraj ) is a creep- 
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ing perennial, with opposite broad lanceolate serrate leaves, 
and bright yellow flowers, which appear in the rains. 
Enhydra Hdoncha, a native of Bengal, growing in moist 
rich soil ; flowering time the cold and hot season ; florets 
white, the achcnes invested by the pal cm, each surrounded 
by an involucre (Syngenesia segregata). Calendula ojjici - 
nalin (Marigold), domesticated in India; it flowers during 
February and March. Byreihruru Indicu-m (Ohandramul- 
lika) is common in gardens ; the flowers are yellow. Car- 
thamns tinctorhw (Kusiim): flowers deep orange; it is 
cultivated in India for the dye obtained from it, as also for 
the oil got from the seeds. Verb edit hi eluugata is a very 
common plant growing on walls, the flowers are yellow. 

Second. — Lab udi flora*. Flowers usually 2-li pped, or 
deeply 5 -partite. Gerber a and a few other genera are 
represented in the Himalayas, but most of this sub-order 
are South American. 

Third. — Llfjuli tUmr. All the flowers are hermaphrodite 
and ligulato. Sour hots on, rends (Ban-palang), an annual 
growing on rubbish, with an erect stem from three to six: 
feet high; flowers numerous, large, yellow; they appear 
during the latter part of the cold season. 

The species are more numerous than those of any other 
order ; more than 10,000 being known. The Tahiti Ijhme are 
most abundant in hot, the JJffidiJloro' in cold, climates ; 
the Labiatiftonii being almost entirely confined to extra- 
tropical South America ; bitterness is the prevailing quality 
of the order. 

Other genera are : Antliemh, L. ; A rf ends la, L ; Arnica, 
Be rthdol ia Not on i a , D.U.; Cacalia Ettjxt tor in nr Toumof; 
Ajdolaxiff, D.U.; Chryatnthevinni, L. ; lilmtwt, ]).("!.; Tar- 
axacum, Hall ; Lad a at , Tournef, &c. 


Plumbagvnaccm 

Are herbs or dwarf, and usually spiny, rarely climbing, 
shrubs, with regular 5-merous flowers; the five stamens 
superposed to the petals or lobes of the corolla; ovary 
1 -celled, with five styles ; ovule solitary. 

The position of the stamens and number of styles sepa- 
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(Chita) is a shrubby garden plant, with alternate simple 
leaves and long viscid hairy spikes of regular white, pale 
blue, or rose-coloured flowers. Preparations of the root are 
used in medicine (tifca). 

Most of the species of* this order are sea-coast or salt 
marsh plants, or natives of the saline plains to the north- 
west of India. 


i! Ifvxiurwf'a* 

Are trees or shrubs with alternate simple leaves and regu- 
lar flowers ; stamens 4 to 5, opposite the lobes of corolla ; 
ovary 1-celled, with free central placenta. 

This order represents the Primnlaeiuc in hot climates ; 
between them no absolute distinctive character can he 
drawn, excepting that the Myrsinaca c are, as a rule, 
shrubs or trees with more or less succulent fruits, while 
the Primidamv are herbs with dry capsular fruits. Ardisia 
huiriilis (Pan jam) is a small tree or large shrub, a native of 
moist places ; in flower and seed nearly the whole year ; the 
leaves are alternate, smooth, entire ; and the flowers are of 
a pale rose-colour, arranged in axillary racemes. sEyi cent* 
ina jus (Haisi) is a small tree, a native of the delta of 
the Ganges and such other places as are overflowed at 
spring-tides; flowering time the hot season. 

Other genera are: Bad ala, Juss; M ursine, L. R. Bi\; Em- 
hd la, Forslv, and Ma m, J uss. 


Ebenacew 

Arc trees or shrubs with alternate entire leaves and 
regular dioecious flowers, often with numerous stamens 
free from the corolla; fruit a scverai-celled berry; seeds 
endospermic. 

This order differs from the Sapotacew by the hardness 
of its wood and the absence of milky juice, by the 
cells of the ovary being 2-ovulate, &e.: the plants are 
distributed mostly in tropical India. Dioxpyros cor difolia 
(Ban-gab), a tree found over most parts of India, with 
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alternate simple leaves and drooping dioecious .small 
greenish -white flowers. Diospyros tomeniosa (Taimil), a 
native of the northern parts of Bengal, where it grows to 
be a tree of great size ; the wood is black, hard, and heavy ; 
the flowers are small, whitish, and appear in March and 
April, i). embryo] >teris ((lab), the viscid juice of this tree 
is sometimes rubbed on the bottom of boats, to keep them 
watertight ; fishing- nets are occasionally steeped in an 
infusion of it, to render them more durable. 

Other genera are : lioycna , L. ; and Maba, Forst. 


Stymceoj 

Arc trees or shrubs wi th simple alternate leaves, and usually 
hermaphrodite flowers; stamens numerous, epipe talons ; 
ovary 2 or more celled ; cells 1-ovuled. 

The flowers of this order frequently have an adherent 
calyx, a simple style, and a capitate stigma, which distin- 
guish then) from BbenacdK Symplovos raeentom fLodli) is a 
small tree of from 12 to 20 feet high ; (lowering time the 
mouth of December ; the flowers are usually solitary, small, 
of a yellow colour ; the red powder used during the hoolee 
holidays is made from the hark of this tree. The gum 
Benzoin, used as medicine, is the balsamic resin obtained 
from titymx Benzoin, a native of the Malayan Archipelago. 


$ a pot ami' . 

Are trees or shrubs with alternate entire leaves and milky 
juice ; flowers regular; stamens superposed and attached to 
the lobes of the corolla, alternate with scales or sterile 
stamens: anthers extrorse; ovary 2 to 12-celled ; seeds 
endospermie. 

This ordcT differs from Ebemaccw in its milky juice and 
the wood being generally of a softer character, and by the 
usually hermaphrodite flowers, epipetalous stamens, and 
2 -ovulate cells of the ovary. Mi/mnsops elengi (Bakul) 
is a middle-sized ornamental tree, common in gardens, 
with alternate, entire, smooth leaves and axillary fascicles 
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of white fragrant flowers. A chras sapokc is much culti- 

F iir. UH. 



vated for its luscious fruits, which liave the appearance 
of old potatoes. Bass la Inti foil a (Mahua) is a small sized 
useful tree, with alternate petioled loaves, crowded about the 
extremity of the branches; tin*- (lowers are white, and 
appear in March and April ; they are sometimes eaten ; the 
wood is hard, and very strong. The fruit of Ghryxophyllum 
Oainito is known as the star-apple. Isova'tuhu yutla is 
the tree from which guttapercha is obtained by evaporating 
the milky juice; it is a native of the Malayan Peninsula. 

Other genera are : Lucu'taa, Juss; Tiubri'uria , Commons : 
and aider oxylon, L. 


Qleacea' 

Are trees or shrubs, often with twinimr stems; leaves mostly 
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opposite ; stamens 2 ; ovary superior, 2-cellcd, with one to 
four ovules iu each cell ; fruit a berry or capsule ; seeds with 
or without endosperm. 

The two stamens alternating with the carpels distin- 
guish Okamr from nearly all ganmpetalous orders with 
regular flowers. Jasmdnnvi xambac (Ban mall ilia) is a 
shrubby twining plant, with opposite sub, sessile leaves, 
common all over India; the flowers are white, and 
delightfully fragrant; there are three varieties of it — 
a single, and two double — ali flower during the rams. 
J t hirsaiinn (Koondo) and </. aariculataab (Jooin) are 
common. JS J ycUm tints arhorfridi* (Singaluir. >Siuali) is a 
large shrub or small tree cultivated in gardens; the flowers 
are very fragrant, honey-scented ; they open at sunset 
and fall off at sunrise ; the tube is orange-coloured, and 
the border white ; they are used as a dye. Li (fast rum 
robust am is a tree with opposite entire leaves and panicles 
of small white flowers. Oku Fttrojuru is one of the 
most important plants of the order, largely cultivated in 
Asia Minor, the south of Europe, and the Islands of the 
Mediterranean, for the bland oil expressed from the fleshy 
pericarp ; it is used in the prepara tion of medicine, and 
is also largely used for food in the countries bordering 
the Medite rranean, and in more northern countries in salads, 
&c. ; also extensively employed in the arts and manu- 
factures. 

Other genera are: Frurinus, Tournef; Norunhia , Pet 
Th.; Clwtuh'OSiWrtit'Uin, Wall; and Oruas, Pors. 


Apocynacew 

Are trees or shrubs, often climbing or twining, with entire, 
mostly opposite, exstipulate leaves ; flowers regular ; corolla 
twisted in the bud; stamens 5, alternate with corolla 
lobes ; pollen granular ; ovary usually 2 -celled, composed 
of two carpels, coherent or free in the ovaries and stylar 
region, and quite blended in the dumbbell-shaped stigma ; 
seeds endospermic, often comose or winged. 

The nearest affinity is Asdepiadamv, from which they 
are chiefly distinguished by the freedom of the stamens 
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Vinca r o s e a 
(Galphiringf) is a 
perennial, erect, 
ramous herb, with 
opposite entire 
leaves and axil- 
lary rose-coloured 
or white flowers 
in pairs ; common 
in gardens ill 
every part of In- 
dia, and in llower 
the whole year. 
JVcrium Oleander 
(Kanxlu), common 
in gardens ; there 
are several varie- 
ties, double and 
single, white and 
red, &c. Echitcc 
carffopk yll a t a 
(Gaudlia-ma 1 ati) 
has large, pure, 
white, delightfully fragrant flowers. Beaumont ia, c/randi- 
flora is a native of the hilly parts of Chittagong; the flowers 
are very large, white, with a greenish yellow throat. Taber - 
'iuvmonbaua covonarvi (Ifliirki-tagav), a shrub common in 
gardens all over India ; it is in flower the greater part of 
the year ; the flowers arc pure white, and fragrant ; there is 
a double variety, which is even more common than the 
single. A Istouia scholar is (Chafcin), a tree common in forests 
throughout India ; the flowers are small greenish white, the 
bark is a powerful tonic. Plximicm aciuwinata, (Gobariya 
charnpd) is a large shrub, very common in gardens ; the 
trunk is from six to ten feet high, branches numerous, three- 
forked, swollen towards the buds; the heightof the whole tree 
from fifteen to twenty feet; leaves crowded about the ends 
of the bronchi cts; flowers numerous, succeeding one another 
for a great length of time ; on the outside they are tinged with 
red, the inside pale yellow below, whitish above ; fragrant, 
especially during the night. Carissa Carandas (Karamcha) 


from the stigma and the granular pollen. 


Fig. HI. 
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is a largo common shrub, the branches are numerous, two- 
forked, rigid, smooth, and round ; spines constantly in pairs 
at the divisions of the branches; flowers pure white, in odour- 
ous ; the fmit is sometimes eaten. Thrvrtia ' nevifolia 
(Kalika) is a Mexican plant domesticated all over Bengal ; 
the flowers are bright yellow, sweet-scented, and flowers 
throughout the year. 

Other genera are : U Olarrhena, R. Br. ; Ichnoearpus , R. Bi\ ; 
Ccrbera,L.; OphUwyloii, L. ; fflutoya, &c. 


Asdcpia<hicpcv 

Are shrubs or herbs, often twining, with milky juice and 
opposite entire exstipu late leaves; flowers regular; corolla 
mostly contorted, rarely valvatc; stamens 5 ; stigma cohe- 
rent into a 5-angled fleshy head, to which the anthers 
are adherent : pollen coherent into wax-like or granular 
masses : carpels 2, usually distinct in the ovary, united in the 
style and stigma; seeds with thin endosperm, often comose. 


The curi o us organization 


Fiff. 112, 



of tin? stigma and pollen is 
tl ie great distinguisl ling 
marks of this order, which 
in other respects is nearly 
allied to Apory v uretn. Calo- 
tropix ghjantca (Akanda) : 
this is one 4 of the most com- 
mon herbaceous shrubs in 
India ; it is in flower all the 
year round ; it grows every- 
where, but chiefly about 
old walls, hedges, and waste 
places : there are two varie- 
ties — the white and the 
purple — which differ only in 
colour ; preparations of the 
plant are sometimes used in 
medicine, and the libre of the 
bark is sometimes employed 
for textile purposes. Hemi - 
de&r/vw* Indicus (Anantii- 
mul) is a common twining 
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shrub, with ovate to linear smooth shining leaves ; it flowers 
during the wet season; the roots are used as a substitute for 
Sarsaparilla. Tylophora asthmatini (Antu-imil) is a peren- 
nial twining plant, common almost everywhere; the roots are 
employed as a substitute for Ipecacuanha. Lhemia exl&nsa 
(ChugaJ bant!) is a perennial twining herb, a native of 
hedges ; ilowering time the wet and cold season ; the leaves 
are opposite, petioled, broad, cordate; the flowers are of a pale 
green, internally tinged with purple. Dergnlaria odorat is- 
tsima (Kanja-lata), a creeper common over Bengal and Bur- 
mah ; Blo dowers are on the outside whitish, inside of a 
greenish orange-colour, and delightfully fragrant. Cymvn- 
clmm paucijlorw m (Chagalpati), a creeper common over the 
Peninsula of India; the dowers are small, rust-coloured. 
(Several species of tins order are favourite garden dowers, espe- 
cially Stepha/nolis and Hoy a Carn-ow, which has wax-like 
leaves and blossoms, sometimes very handsome. In the genus 
Dixehidia, the leaves are sometimes converted into pitchers. 

Other geneva are: Asclepias, L. ; Seem none, 11. Br. ; Da- 
'iti'ui, R. Br. ; Gymnena , 11. Br., &c. 

Logan iaeew. 

Trees, shrubs, or herbs,' with opposite entire leaves and inter- 
posed, stipules; tlowers regular; stamens as many as, and alter- 
nate with, the corolla lobes ; ovary superior, usually 2-celled. 

As Bcntham has remarked, this order consists on the 
the whole of lluhiaeea:, with a free ovary ; the main 
difference from Apocynacece and Gcvtianaciuc lies in the 
stipules. St ry chaos nuxcomica (Kiiehila), a middling sized 
tree ; in dower during the cold season, with opposite oval 
shining smooth leaves, from 3 to 5-norved ; dowers small, 
greenish white, collected in terminal cymose panicles; fruit 
smooth, of an orange yellow colour, when ripe; seeds 
several, immersed in the pulp, which is eaten by birds. 
Strychnine is an alkaloid obtained from the seed. Stryeh - 
nos potatorum (NirmmaU), a tree larger than Nuxvomica ; 
the dowers are greenish yellow ; the ripe seeds are dried, 
and sold in every bazar for the purpose of clearing muddy - 
water ; the impurities settle to the bottom when such water 
is poured into vessels which have been rubbed out with one 
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of the seeds. Fagrmi f ragrans , a tree growing in China 
and the Malayan Peninsula, the bark of which has been 
found effectual in the treatment of malarious fevers. 


Gmitianacece 

Are herbs, or rarely shrubs, with bitter juice and opposite 
entire exstipukite leaves, or aquatic plants with floating 
alternate leaves; dowers regular, with a persistent calyx ; 
stamens as many as, and alternate with, the lobes of the 
corolla; ovary 1 -celled, with two parietal placentas and in- 
definite ovules ; seeds with copious endosperm. 

The parietal placentation, the coherent carpels, and the 
want of milky juice separate this order from Apocipmmw 
its nearest ally. E. meant tdragonuvi (Kuchari) is an erect 
annual herb, with sessile lanceolate, 5-nerved leaves, and 
numerous terminal beautiful blue flowers; it grows amongst 
long grass, and flowers during the rains ; in the ovary, the 
placentas project into the cavity, and meet, so as to make 
it almost completely ^-celled. Villarsut Indica (Bara- 
chuli) is found floating on fresh-water tanks; flowering 
time the cold season ; the leaves arc round, cordate ; the 
flowers are middle-sized, with a yellow tube and white 
bearded-limb. Villarsut crUhtta ((.-hull) is also a native 
of pools of fresh water, where it floats, often not reaching the 

Fig. 143, 



Villarsia crislata. 


DETAILS OF DICOTYLEDONOUS ORDERS. 


155 


bottom with its roots ; the flowers are small, white, and 
appear in the rains and cold season. Chiretta, so much 
prized in India as a tonic, is the dried plant SiveHia 
chcrayta, a native of the Himalayas. The large genus 
Gent iana inhabits the mountains of temperate and hot 
climates. (The Indian VHIarceas are sometimes now refer- 
red to the genus Limuovlhenwm .) 

Other genera are : Su'ertia and Erythnm , Rich, &c. 

Solan accm 

Are herbs, shrubs, or sometimes trees, with alternate ex- 
stipulatc leaves, and regular, or slightly irregular, flowers ; 
often extra axillary; stamens as many as, and alternate 
■with, the corolla lobes ; corolla plaited in aestivation; ovary 
2 -celled; seeds ondospermic; embryo curved. 

Fig. l-M. This order, so 

abundant in the 
tropics, passes by 
almost insensible 
gradations into 
Snvphv lariaeea' ; 
the latter have, 
however, an im- 
bricated aestiva- 
tion of the usually 
irregular corolla, 
rarely 5 perfect 
stamens, and a 
straight embryo. 
Solatium melon - 
gena{ Begun), cul- 
tivated all over 
India; is a peren- 
nial ; leaves ob- 
liquely ovate; 
downy 1 o b e d 
flowers, long pe- 
Solminm mefougena. dlUlded, droop- 

ing, of a violet colour ; there are many varieties of this useful 
species. Solannm jaeqnhii (Kanta-kdri), a very prickly 
spreading biennial ; leaves frequently in pairs, oblong 
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Fi<?. no. 


white ; when ripe, of a yellow colour. Solanum tuberosum 


(Bilati alu), introduced from South 
America, and now cultivated all over 
the world ; the flowers are of a white 
bl ui sh colo ur. & ve i 'base ifol k mi 




& 


or 


t 




V '-v 
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Section nf tJio nnpsulc 
of Dai urn. 


Fitf. in. 


(Aras), a large shrub with alternate 
oblong entire leaves and small white 
numerous flowers, which appear during 
the hot season. S. ludicv/no (Byiikur), 
a very Famous armed shrub, with ovate 
downy leaves coated with prickles; 
flowers of a pale blue colour. Datura alba (l)utuni) is 

very common everywhere, in 
India: the flowers are very large, 
white, and appear throughout the 
year : a strong narcotic is pre- 
pared from the seeds and leaves. 
D, fustuosa (Krila dim turd) is 
more poisonous than the white 
species. Nicoi l ana t a h a c u m 
(Tamdk), introduced from Ame- 
rica, and now cultivated in many 
parts of India; the flowers are 
large, rose-coloured, and appear in 
the cold season. Oapyicv/m, fra- 
tesenis (Lankhamarich) is a shrub- 
by plant, with ovate lanceolate 
leaves and small wdiite flowers, 
wh icl i appeartliroughouttheyear : 
several other species of Capsicum 
are cultivated. Phy sails penivi- 
ana (Tepari) is largely cultivated 
in India for its berries, which are 
wholly concealed within the 
accrescent calyx, Lyeopevslciim 
esculent u r tti (Tomato), introduced 
from South America, is also cultivated in the cold season 
for its fruit. Petunia uyetayinljlora is a South American 



K icoi i n na Inhacum. 
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animal, very common in gardens ; in flower the whole year. 
AtrojHt belladonna (Deadly nightshade), a native of Europe 
and Western Asia, lias the curious property of relaxing the 
iris, and thus causing dilatation of the pupil. Hyimyamm 
7 iif/er (Henbane), a common plant on waste places through- 
out Europe and Western Asia, as far west as the Western 
Himalayas, is cultivated in India for medicinal purposes. 
This order includes, besides many valuable food plants, many 
dangerous narcotic poisons. The most important lbod-pro- 
duciug species are the potato, the tomato, the tepari, and 
lire capsicum, which is remarkable for the pungent quality 
of its fruits. The poisonous species are tobacco, henbane, 
and deadly nightshade. 


Fi*. 147. 



Ntyle 3 -IoIk'< 1 (enlnrirod), Phlox tlnmmonilL 

account of, the beauty of its flowers. 


Polemoiiiacea- 

Are herbs, with alter- 
nate or opposite 
leaves and regular 
5-merous and 5-an- 
drous flowers ; the 
lobes of the corolla 
usually contorted, in 
s estivation ; ovar y 
3-cel led, with three 
styles; seeds endos- 
perm! c ; e m b r v o 
straight. 

The habit, form of 
the corolla, and struc- 
ture of the ovary 
separate this order 
fro? li Co nvolv iilaea e. 
Phlox drummondi, a 
del i gh tful ann \ lal, 
with numerous 
varieties, belongs to 
this order; it is large- 
ly cultivated in gar- 
dens in India on 
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Other genera are: Polemonium, L . ; Gilia , Ruiz and Pav. ; 
Collovda , IN utt ; Caldasia , Wild. 


Convolvulacccc 

Are chiefly herbs, twining or trailing, with alternate leaves 
and regular 5-androus flowers ; calyx imbricated ; the fun- 
nel-shaped corolla induplicate, vaJvate or plaited in the 
bud ; ovary 2 to 4-celled, with one or two ovules in each 
cell ; embryo large curved. Cuscuta, which belongs to this 
order, is a genus of leafless parasites. 

The regular sympetalous Bovaffivaceaj approach this 
order, but arc separated by the curved embryo and the 
usually 2-eel led ovary; the ovary also distinguishes it 
from Polemoniacccv, which has got a ^-celled ovary. 
A T(}j)Tcia spcciosa, (Bich-tarak) is a herbaceous shrub, 
twining to a great extent; is a native of hedges, &c.; 
the leaves broad, cordate ; flowers large, of a deep rose- 
colour; flowering time the wet and cold seasons; the 
fruit is a berry. Tpomaia bouemox (Kalmflata) has large 
pure white flowers, expanding at sunset; fruit a capsule. 
Jjxnmm Qaamodit (Kamalata), a native of various parts 
of India; it flowers during the rainy season; leaves 
pinnate ; leaflets filiform : there are two varieties — the 
scarlet and the white. Batata* panieulata (Bhuin-kumru) 
has large rose-coloured flowers, with a dark purple 
centre ; the root is cathartic. Batatas edulix (Shakar 
kanda-alu), sweet potato, cultivated everywhere for its 
large fleshy tubers. Ipomoea Nil (Nil kaliui), common in 
most parts of India ; flowers pale blue ; appear in the rains; 
the fruit is 3-ceUed ; the seeds are sold in the bazars under 
the name of kaladana, a useful cathartic. Ipomoia reptans 
(Kalmi-shak), an annual creeper, or floating on fresh water ; 
flowers large, pale rose-coloured, with a dark purple centre ; 
the tender tops and leaves are sometimes eaten. Ipornxm 
Scpiaria ( Ban-kahiii) is a very common species ;the flowers 
are pale rose colour, with a dark purple centre ; it flowers 
most of the year ; the fruit is 2-cel ! ed. Cuscuta reflexa (Ilaldi 
algosa-lata), a parasite on trees and shrubs; branches filiform, 
twining, smooth, yellow ; flowers are small, white, and appear in 
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Fig. 148. 


February and March. The Cuscutw are remarkable for their 

leafless and para- 
sitic habit ; the 
embryo is spiral- 
ly twisted, and is 
usually destitute 
of cotyledons ; it 
germinates in 
the ground, but 
soon lays hold 
of some neigh- 
bouring ]> 1 ant, 
on which it be- 
comes parasitic. 

A purgative 
property gener- 
ally character- 
izes these plants. 
Jalap is the root 
of Kwgonrum 
purga, a Mexi- 
can s p c c i e s. 
tinimniony is the 
dried root of 
Cuseutce. Con V O l V U l U 8 

xcammonia , a native of Asia Minor and Syria ; the seeds 
of lpomwa nil are well-known in every bazar in India 
under the name Kala-dana, a safe and effectual cathartic. 



Fig. L40. 



The 4-lobea 
ovaiy, with gy- 
basic s 1 3 ' I e of 
tiovayo. 


Boraginacew 

Are mostly herbs, with alternate rough 
leaves, a scorpioid inflorescence and symme- 
trical flowers ; stamens 5, epipetalous ; ovary 
deeply 4-lobed, surrounding the gynobasic 
style. 

The 4-lobcd ovary and fruit of this order 
agree exactly with those of Labiata?, from 
which, however, almost all its other characters 
distinguish it. Trichodesma Indicum (Chota 
kalpa), common over most parts of India, is 
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a diffuse annual, with entire stem clasping hairy leaves ; 
the lower ones opposite ; flowers pale blue, regular. Ileliu- 

Fig. 150. 



II (-Hot ro)>i it m hid.it * am. 


froplum Indie am fHatsura) is one of the most common 
plants in India ; it is in How or at all seasons, appearing in 
comers on rubbish, whore the soil is rich and dry; the 
dowers are small of a lilac blue colour. 

Cordiacac is combined with Boraylnamr. by IJentham 
mid Hooker, from which, however, they dilfer in the drupa- 
ceous fruit and plaited cotyledons. Cord la rnyva and G. 
I atifolia are trees common in many parts of India ; they 
yield the large and small Sebestens, which are used in 
medicine. 

Other genera are : Khreiia, L. ; Heliofropiam, Tournef ; 
and Eeklam, Tournef The Forget-me-not is a European 
species of the genus Myosotis. 

Labiatm 

Are herbs, rarely shrubs, with square stems, opposite 
aromatic leaves, and irregular dowers ; stamens didynamous, 
or diandrous ; ovary deeply 4-lobed, surrounding the gyno- 
hasic style. 
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The deeply 4-lohed ovary and gynohasic style .separate 

F:i^. 151. 



Salirm Officinalis. The rorolln cut open, f-lmwing lhe ovary, style, and stignm, 

tins order from Verbcmuru , its nearest ally. Oci in tun. ha$Ui- 
r,f •*'*' ( Bill mi tulsi), ail erect aromatic herb, with square stems, 
opposite petioled ovate to ovate serrate, smooth leaves, and 
bilabiate, white J lowers in terminal racemes, which appear 
during the whole year, (kininm sanctum (Tulsi), cultivated 
m the gardens belonging to Hindoo temples and in masonry 
vases above every ghat ; in flower all the year round ; the 
whole plant aromatic, and of a purplish colour ; the leaves 
are oval, serrate, downy ; and the flowers are small, of a pale 
purple colour. 0. gralissimnm (Ram tulsi), a very strongly 

ii 
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aromatic plant, with small whitish yellow [lowers, which 
appear during the whole year. Mentha riridin is (Piulina), 
common in gardens throughout India ; the flowers are 
small, purplish, il/, piperita is supposed to ho of garden 
origin, and to have originated from M. aquatint, Hal via 
coorinca, a small herbaceous plant, very common in gardens, 
blossoms all the year round ; flowers arranged in spikes of 
a scarlet colour; the anther ceils are removed from each 
other by a long connective. Lavandula vcra t a native 
of the south of Europe, furnishes lavender, the oil of which 
is used 33i medicine. The species of this very large order 
are most plentiful in the Mediterranean region, where also 
the more fragrant kinds occur. 

Other genera are : Itosmari aux, Tournef; Microrncria, 
Marrubhun , Tournef: Anisouirlcx, II. Hr.; tWcc.s, Lour; 
Mcriund ra, Benth ; L’uyofitentuu, i)esf, «!ec. 


Verhenacea- 

Are herbs, shrubs, or trees, with opposite 03 * alternate 
leaves and irregular flowers ; stamens didynamous ; ovajy 
4-cel led ; style terminal. 

This large order is chiefly tropical ; the species are gener- 
ally trees or shrubs; the terminal style and more coherent 
carpels .separate this order from L<wiai<e. (Hr rode nd ran 
,s iphon-anthn# (Raumn-hati), shrubby, with lanceolate 1 entire 
leaves and greenish white flowers, bearing an exceedingly 
long slender tube ; when the flower opens, the four-filaments 
project in a double curve, afterwards they become revolute ; 
they appear from April to May, and from August to January. 
(tie rode m Iron vixcotann (IJhant), a pretty shrub when in 
flower ; it is generally found under the shade of large trees, 
in consequence of the birds dropiug the seeds there.; flowers 
large, white tinged, with rose colour on the inside; [hey 
appeal* in February and March. Vitcj' my undo (Nishinda), 
a small tree, with opposite tomato or quinate leaves and 
terminal panicles of small, purplish blue, irregular flowers, 
which appear in the hot and rainy seasons: a decoction of 
the aromatic leaves helps to form the warm bath [‘or native 
women after deli veiy, and amongst the native's few plants 
appear to have a greater range of uses. Tectona grandiu 
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(Segun) is the species of this order of greatest importance in 
India, affording one of the best and most dnrahJe timbers 
known ; the llowers are small, white, and appear in the rains, 
j Vvlvm. ruluhiti' j, a climbing shrub common in gardens, lias 
showy panicles of violet flowers. J'hinmla pi -tunic W, also 
very common in gardens, lias spikes of small blue llowers. 
Holnixkjubl ia wntf/tt.i uca, a seandent shrub, has scarlet 
llowers ; the. calyx is coloured.* AlotfAa ciLviodom, a South 
American plant, is common in gardens. 

Other genera are : Uuh'Hihi, K ; TAudana,(* (f llu , <irpa } L. ; 
PremVit, L. ; (bitym. Itoxb. ; Slack /jfarphda, Yah). ; Zojuih w, 
J uss, Ac. 


>Sc } ‘(>i >Ii ul<( nut t ' 


Are chiefly herbs, with opposite or alternate leaves and 
irregular llowers; corolla imbricated ; stamens didynamous 
or diandrmis, springing from the lube of the corolla; ovary 
2-cel led ; fruit, a 2-cvlleJ, many -seeded, capsule : endospejrm 
copious. 

TJie imbricated mstivation, the stamens fewer than the 
lobes of the corolla, and the straight, embryo, generally 
speaking, distinguishes this order from Sohnnurtr. CcIh'm, 
ctmnujt mb'1 Unm (Ivoksim) is an erect ramo us annual herb, 
with lower leaves I y rate, the upper sessile cordate ; llowers 
small, bright, sulphur coloured, appearing during the cold 
season. Luuhutbertjia (Habit basanta) is very 

common everywhere, and is in llower throughout the year ; it 
generally grows on old walls ; the llowers are small, yellow. 
Anilvrhlnu-m mg/us (Snapdragon ) has a personate corolla; 
it is frequently cultivated in gardens. Alan ra nd pa st'tn- 
pct'jton'tf x is a climbing garden plant, introduced from Ame- 
rica, Avith alternate leaves and solitary rose-coloured llowers. 
Pirrorrhiza ka-rrod, a plant of Kumaon and other parts 
of ^Northern India ; tke root is used medicinally. Mon n.ivro, 
a small creeping plant, also sometimes used in medicine. 
Many of the Serophulariacem are parasitic upon ilte roots 
of other plants ; as for example, Peilhuda.ris, of which a large 
number of species occur in the Himalaya, and lllthianllins. 

Other genera are : Verbal tun, Tournof ; Li aaria, Tournef ; 
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Slemodta, L. ; Ltmnopluila, R. Br. ; Peplidium, Delile ; Bon- 
naya, Lk. ; Vanddlia, L. ; Tvrenia, L., &c. 


Utricular iacew 

Are herbs, growing in water or wet places ; flowers with a 
2 — 5-parted calyx, and a 2-lipped personate spurred corolla ; 
stamens 2 ; ovary 1-celled, with a free central placenta. 

The 1-celled ovary, with free central placenta, and the 
habit distinguish this order from tScrophulaviacm Utri- 
cularia deHarts (Bara jhangi), a plant floating in fresh 
water ; it appears and flowers during the rains ; the sub- 
merged leaves with capillary segments bear small bladders; 
the flowers are small, yellow. U. reticulata has blue flowers: 
U. irivca has very small white flowers ; and U. diavtha 
is the smallest species, with very small yellow flowers. 
The structure of the leaves of Ul ricularia, especially 
that of their air-floats, is very cinious. These plants are 
found in all except the colder parts of the globe, the pouches 
of TJtvicularia have the property of dissolving and absorb- 
ing animal matter, such as insects, kc. 


Orobanchaceai 

Are fleshy herbs, destitute of green foliage, with usually 
dull-coloured flowers; stamens didynamous ; ovary 1-celled, 
with 2 to 4 parietal placentas ; embryo rudimentary. 

This order is remarkable for its parasitical habit, its 
fleshy texture, its scale-like leaves, and the absence of 
chlorophyll. Orobanchc halica is found in blossom in 
January, adhering to the roots of tobacco plants ; the 
flowers are arranged in dense spikes, and are of a blue 
colour. 0 . acaulis grows on the roots of the sugar- 
cane; the flowers are of a beautiful purple, and are in full 
blossom in September. AEginetia *lndica is common 
about Silhet, Deyra-Dhoon, &c. ; the flowers are large, 
purple. Another species, AE. pedunculata, is a common 
parasite on the roots of Andropoyon muruntus. 

These plants germinate in the ground, and immediately 
attach themselves to the roots of various plants, on which 
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they become organically grafted ; they arc widely dis- 
tributed. 


Fgi. 152. 


Bignoniacew 

Are usually woody, rarely herbaceous, plants, often twin- 
ing or climbing, with ex stipulate compound leaves ; flowers 
irregular; corolla commonly trumpet-shaped ; stamens didy- 
namous or diamlrous ; ovary 2-celled ; seeds numerous, 
winged, without endosperm. 

The winged seeds without endosperm, together with the 

compound leaves, 
and general cha- 
racter of the in- 
floresence, distin- 
guish the plants of 
this order from 
their nearest affi- 
nities. Calomn- 
tltes Indicu is a 
large tree, with 
opposite pinnate 
leaves and termi- 
nal racemes of 
trumpot-sh aped 
flowers — outside, 
of a dark purple 
colour, inside of a 
yellowish white ; 
the capsules are 
very long and flat- 
tened. Big ha) ilia 
venusta isaclimh- 
ing shrub, very 
common in gar- 
dens, blossoming 
in January and 

Bifjnonia venusta (reduced). February in SUcll 

luxuriance, as to cover the entire surface of the plant with 
flowers ; Balm P. Oh. Shalm, Curator, Hugbli Botanical Gar- 
den, has drawn my attention to the fact that the Mowers of 
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this plant are heterostyled. Grescnitia Cvjele (Calabash), 
cultivated in gardens, belongs to this order. The Orewen- 
tiacew are sometimes regarded as a distinct order, differing 
from the Big aoniuceoe in their indehiscent fruit and wing- 
less seeds. 


Many Bignoniaccn i are remarkable for the structure 
r . of their woody 

. s ‘ JO ' stems, caused by 

IjV the wood being di- 

/j\'\. vided into seg- 

l \ ]v\ mm its by broad 

A \k \ v\. wedge-s tape d 

I' \\ \ I 'cSv layers of liber. The 

1 \\ , \ y\ wings of the seeds 

) \. A l y n\ are seen to be very 

\ n \ ; \ y\ beautiful w h e n 

i\ . v\ A i ( \\\ examined under 

\ \ )l l\ the microscope. 

\ \N V w ' \n\ Other genera 

)V » nnA/ // * \ \\ are : Spafhodea, 

( b\\ ) / i I \ N \ Boauv ; Taco m a, 

Kv, \j \ A \ Juss. ; Bchrcbera, 

I \ Roxb., &c. 

v \ -■ \ x\ j / /f I I Pedaliacem 

V'V If 1 j\( I -^re ^ ier ' )s > with 

V / / '/))/ opposite leaves and 

\/ \ / J irregular flowers ; 

XAoo . JJa/ stamens fewer than 

x yw// j the corolla lobes; 

seeds generally 
wingless. 

J- This order is dis- 
S tinguished fro m 
J Jr > vk Bignoniaoecv by its 

/ if ) habit, indurated 

I *" J-\y pericarp, and wing- 

L-x v\ less seeds. Sesa- 

'm mum Indi c u m 

v (T i 1), an annual 

Sesamum Jndknm. pubescent herb, 


Sesamum Jndicum, 


^ ** v j, Mj 

cultivated everywhere over India, with entire or 3-lobod 
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leaves and axillary slightly bilabiate white rose-coloured 
flowers; the seeds contain an oil resembling olive oil. 
Pedalium murex is a common plant in many parts of the 
Madras Peninsula, especially near the sea : an infusion of 
the leaves and stems is used for medicinal purposes. 
Martynia dlandra, a Mexican plant, domesticated in India, 
is remarkable for its curious 2-horned fruit. 


Amntliaeem 

Are herbs or shrubs, with opposite, simple, ex stipulate leaves ; 
flowers irregular, bracteated ; stamens didynamous or dian- 
drous ; ovary 2-cell oil, with two or more ovules in each cell ; 
fruit a 2-cell ed capsule with indurated placentas. 

The large bracts of the infioresenco and the imbricated 
calyx of unequal sepals give a characteristic appearance 
to these plants. By Bentham and Hooker the order is 
divided into five tribes, viz., Thunbcrgim ?, Justiciew, 
Acantliew, RueUiew , and KcUonlnv; the distinctions are 
founded upon the nature of the calyx, the motivation of the 
corolla, the characters afforded by the seeds, tec. Thun - 
hergia grandi flora (Nil-lata) is a climbing woody perennial, 
with very large blue and white flowers, which are produced 
the whole year. Justicia adhatoda (Bakas) is a small tree 
common over most parts of India ; flowering time the cold 
season ; the leaves are opposite, entire ; the flowers are large, 
white, spotted with small ferruginous dots, the lower part 
of both lips is streaked with purple ; this plant is used 
by the natives in the cure of coughs, asthma, ague, tec. 
Justwia panicnlata ( Malia-tita) is a native of dry ground, 
under the shade of trees, tec. ; flowering time the wet and 
cold season ; flowers rose coloured ; the plant is used as a 
tonic, analogous to Quassia in its action. J. tinctoria (Bet- 
rang), a herb common in Bengal, with opposite, oblong, entire, 
downy leaves, and rose-coloured flowers, which appear 
during the rains and cold season. Acanthus Uicifolia 
(Hakuch kanta), a common shrub ; it flowers during the 
rains ; the flowers are solitary, opposite, large, blue, inodour- 
ous. liucllia long if alia (Kiinta kulika) is a plant common 
in low wet places all over India, flowering time the cold 
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season ; the flowers are bright blue ; some varieties are rose- 
coloured : the plant is considered tonic and diuretic. Nel- 
soniatomentosa (Para mid ), a sub-erect hairy herb, a native 
of wet pasture ground ; flowering' time the wet and cold 
season ; the flowers are small, bright, bluish purple. 

This is a very large order, but the plants are mostly with- 
out active properties. Aiidrofjraphis panic alata, common 
in shady places all over India; is sometimes used as a bitter 
tonic, analogous to Quassia in its action. Hygrnphila 
spmosa , common in moist places in most parts of India ; has 
valuable diuretic properties assigned to it. Justicia genda- 
rumr and lihinneanthus comwauiis are also sometimes used 
in medicine. Acanthus mollis is interesting from its leaves 
having, it is said, furnished the model of the Corinthian 
capital 


Loranthamt; 

Are parasitic shrubs, with opposite or alternate exstipulate 
leaves; flowers perfect or diclinous ; stamens 4 to 8, super- 
posed to the segments of the coloured perianth ; ovary 
inferior. 

These plants are distinguished by their peculiar habit, 

being stem parasites. 
Lorauiluis b i color 
(Bara-manda) is al- 
ways found growing 
on the branches of 
various kinds of 
trees, and is very 
ramous ; it flowers 
during the greater 
part of the year ; the 
flowers are of a 
greenish orange scar- 
let colour; the leaves 
are oblong, smooth. 
L. g/obosns (Ohota- 
manda), a common 
ramous shrubby parasite on trees; it flowers the whole 
year ; the berry is round, about the size of a pea ; the 


Fig. 154. 
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flowers are greenish orange. Several species of Vi scum 
(Mistletoe), both with and without leaves, are common 
parasites in India ; they differ from the species of Lomnthux 
in their unisexual flowers and adnate anthers dehiscing 
by pores. The germination of the seeds exhibits some 
interesting phenomena ; they adhere to the young shoots of 
trees by means of the viscid pulp of the fruit, where they 
germinate and push their roots through the bark to the 
cambium layer, with which they contract an organic 
adhesion. In Loranthus the ovule is not distinguishable 
from the ovary until after fertilization. 

Santalacetn 

Are herbs, shrubs, or trees, with entire leaves ; stamens 
superposed to the lobes of the periauth ; ovary 1 -celled, 
with 2 to 4 ovules, suspended from a free central placenta. 

The pendulous ovules, with the embryo developed entirely 
outside the nucleus in the protruded part of the embryo 
sac, is a very remarkable and striking character of this 
order. Santalum album ((Jliandun) is a tree with fragrant 
wood ami opposite oblong entire smooth leaves ; flowers 
numerous, small ; at first of a straw colour, afterwards 
changing to a rusty purple ; the wood is used for various 
purposes, boxes, &e., being made of it; it is burnt as incense 
iu temples and dwellingliouses both in India and China, and 
when reduced to powder it enters into a composition for 
marking the forehead. 


A ristolochiacca i 

Are climbing shrubs or low herbs, with an irregular or 
regular perianth valvate in the bud ; stamens (i to 12, more or 
less adherent to the style ; ovary inferior, from 3 to (i-celled. 

The ternary structure of the flower, the curiously shaped 
perianth, thestamens adherent to the style, and the peculiar 
structure of the wood, which presents no concentric rings, 
distinguishes this order from all others. Avistolochia India i 
(Ishwar-mul) is a smooth twining shrub, with alternate leaves 
and axillary very irregular; brownish red green flowers, which 
appear in the rains ; it is a native of jungles, where the soil 
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is dry and poor ; tlio root is sometimes used as a tonic, &c. 
A. caudaiu, cultivated in gardens, has large helmet-shaped 
flowers. A. bractcata, a common plant throughout India; 
it is well known by its Hindustani name kini-in&t from 
its supposed anthelmintic properties. Bvaganlia W allichii 
is a small shrub, a native of the Malabar Coast, where it is 
known by the name of Alpaus ; it is used in medicine. 


Pipcracecc 

Arc herbs or shrubs, with jointed stems and alternate or 
opposite simple leaves ; flowers aeh I amy deous, unisexual, or 
hermaphrodite, in spikes or racemes ; ovary 1-eelled, with 
a single erect ovule, with the embryo in a distinct sac, sur- 
rounded by the endosperm, in a hollow of the copious 
perisperm. 

The stems of Piperaceie are very peculiar ; there is a kind 
of double concentric circle of iibro-vascular bundles, tho 
inner circle supplying the leaves, but not possessed of a 
cambium region, while the outer circle is of the ordinary 
open character ; they are connected with the monoeotyledo- 
nous type through Avoid mi. Ghavi.cn betle (Pan), much 
cultivated in India by slips and cuttings grown in a rich 
moist soil well enclosed and shaded, so that they are in a 
great measure protected from both sun and wind ; the 
jointed stems are woody, climbing, or creeping, giving off 
numerous adventitious roots ; leaves alternate, cordate, some- 
what pointed, entire, smooth, from 4 to (i inches long, and 
from 2 to 4 broad; flowers minute dioecious, arranged in 
catkins, appearing during the rains and cold season. 
Chavica lioxbarghii (pipul), a creeping shrubby dioecious 
plant; it flowers during the wet and cold seasons; long 
pepper consists of the dried flower spikes of this plant. Piper 
nigrum (Gol-marich), the unripe dried berries are black pep- 
per ; white pepper is the same fruit with the fleshy epicarp 
removed by washing. The dried unripe fruit of Cubeba 
officinalis, a native of Java and the Moluccas, is used in 
medicine as a stimulant. The leaves of Artanthe dongata 
are esteemed as a styptic, known in South America by the 
name of Matico. 
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Euphovbiacece 

Arc herbs, shrubs, and trees, mostly with milky juice and 
usually alternate stipulate leaves and monoecious or dioe- 
cious flowers. The flowers are achlamydeous ( Euphorbia , 
Po inset tki), monochlamydcous (. Phytlanihus , Acalypha , , 
Ricinus), or diehlamydeous ( Croton , Jatropha) ; ovary free, 
usually 3-celled, usually separating when ripe into as manj^ 
cocci, which separate when ripe, with one or two pendulous 
ovules in each cell. 

The unisexual flowers and the compound ovary, generally 
consisting of 3 carpels, is usually sufficient to distinguish 
this order from its nearest allies. Ricinus comvtunis 
(Bheranda) ; of this useful plant there are several varieties 
cultivated in India ; the leaves are peltate, palmately lobed 
serrate; the flowers montecious, in terminal panicles ; fruit 
prickly. Xylophylla any nsti folia, cultivated in gardens, has 
peculiar flattened stems, cladodes. Croton tiglium (Jj-pal) 
grows to be a small tree ; flowers small, greenish yellow ; it 
produces the famous croton oil. RoUleratiddoria (Punnag) 
is a tree with alternate, ovate, oblong leaves ; the red mealy 
powder, which covers the capsule, is used as a dye. Jatropha 
multifida (Coral plant) is a succulent plant, commonly cul- 
tivated in gardens ; the flowers small, red, arranged in 
cymes, borne upon erect succulent peduncles. J. cuvcas 
(Baghberanda) domesticated from South America; flowers 
small, green, and appear throughout the year ; the seeds are 
purgative and emetic; the oil expressed from theinisusedas an 
externa] application in itch and other skin diseases ; a varnish 
is made from the oil by boiling it with oxide of iron. Tragia 
involucrata (bichhati), a twining shrubby plant, a native 
of shady places, where the soil is good ; the leaves are oblong, 
serrate, the hairs of the plant sting like those of the common 
nettle ; the flowers are small, greenish, and appear through- 
out the year. Acalypha Intlwa (MLukta juii), a very common 
annual ; in flower all the year round ; leaves ovate, cordate, 
5 nerved, serrate, smooth, about two inches long and one-half 
broad ; flowers small, greenish ; the bruised root is used as a 
cathartic ; a decoction of the leaves is used as a laxative. 
Euphorbia antiqnovum (tekata-sij ) is a shrubby leafless 
succulent plant, with spreading triangular branches, armed 
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with double spines, very common on barren uncultivated 
lands all over India. Euphorbia cliamasyce (Chota kerai) 

and E. hirta( Bara 
kerai) are also 
very common 
everywhere. E. 
Tirucalli (Lanka- 
sliij), a native of 
various parts of 
India ; the flowers 
are small, yellow- 
ish, and appear 
in the rains ; the 
milky j u i ce is used 
for 1) 1 i s t e r i n g. 
P a d i l a n t h u s 
ti thymalotde# 
(Rangchitra) was 
introduced into 
this country from 
South America in 
1791, and is now 
Joiuosti cated 
everywhere; it is 
used chiefly for 
1 icdges, as goats and cows, «fcc., seldom eat the leaves : the 
flowers are protogynous. Poinaeitkt, pidcherrhna (Lalpata); 
the flowers are smalJ, of a greenish yellow colour; the 
bracts are large, and are of a bright vermilion. 

Casaarinancm 

Are pseudo leafless trees, with pendulous jointed striated 
branches; male flowers in catkins ; female flowers in stro- 
biles, stamen 1; ovary 1 -celled, with 2 to 4 ascending 
ovules. Fruit, a group of follicles, collected into cones. 

Th eCamarinacew connect the angiosperms to the gymnos- 
perms through the Gnetamu ; they are trees of remarkable 
aspect, the branches having much the appearance of the 
branched Equiseta ; they acquire large dimensions, the wood 
of the trunks becoming solid and heavy ; the greater por- 
tion of them are natives of Australia. Casuarina eqaise- 
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tifolia ( Jhau), a conspicuous object in every station in 
India ; is a very tall, handsome tree, with pendulous jointed 
striated branches ; it flowers during the hot season. 0. mu- 
rimnta, an Arracan and Malayan tree, much cultivated in 
India ; its bark is used as an astringent ; the wood is usually 
of a reddish colour. 


Urticacew 

Are herbs, shrubs, or trees, with alternate stipulate leaves 
and small unisexual flowers ; perianth green, free from the 
1 -celled ovary ; stamens equal in number, and opposite to the 
perianth lobes, uncoiling elastically ; ovule one ; embryo 
straight in the endosperm when this is present. 

The 1-celled ovary, the endospcnnie seeds, and the 
flowers not arranged in catkins, distinguishes this order 
from its nearest allies. BoJancria iuternipta (Lai bi- 
chhatr), an erect annual; leaves cordate, serrate; flowers 
small, pale greenish yellow ; flowering time the rainy season ; 
the hail's of this plant sting like those of the common 
English nettle. JWimeiw. -nimt, an erect shrub, with 
alternate cordate leaves and small dioecious greenish yellow 
flowers in axillary globose heads ; this plant furnishes the 
fibre for Chinese “ grass cloth ” Rhea. 


Arlocarpaeeat 

Are trees or shrubs, rarely herbs, with milky juice and 
alternate stipulate leaves and diclinous flowers ; female 
flowers in heads, or on flat receptacles ; stamens non-elastic ; 
ovary 1-eelled; embryo straight, or curved; endosperm 
fleshy, or none. 

Artocarpacem is sometimes regarded as a sub-order of 
Urticacem, the main difference being in the habit, the 
milky juice, and the pendulous ovules of Artocarpacem. 
The enfloreseence and fruit of these plants is very curious. 
Ficus Indica (Banyan tree) is one of the best known trees 
in Bengal, and is remarkable for sending down numerous 
roots from the branches, which strike into the earth, and 
convert the troc into a kind of grove; the flowers are 
enclosed in an excavated fleshy peduncle ; they appear 
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during the hot season ; the leaves, when joined together, 
are frequently used as a substitute for plates. F. Ueli- 
Fig. 1 56. giosa (Asliwath, Pippal), a 



Section of the receptacle of Ficus 
lug. 157. 


very large tree common 
in every part of India; 
birds are very fond of the 
fruit, which they eat gree- 
dily, and often drop the 
seeds in cracks of buildings, 
in the axils of the leaves 
of the date-tree, etc., where 
they vegetate ; the wood 
is white, light, and of little 
use. F. (Juried (l)unmr) 
is cultivated for its fruit. 
Caoutchouc is obtained 
from Ficus elasticity etc. 
Dornten Id coni raye rva is 
easily cultivated ; the mi- 
nute Mowers of which are 
embedded in the top of a 
tabular Meshy peduncle. 
Ariocarpus in trgrifulius 
(Kantdl) is much culti- 
Kig. 15#. Fig. 159. 



DorsUnia controyerva. Male flower of Morns. Morns. 


vated everywhere for the sake of its fruit ; the numerous 
flowers ai'e crowded on a globular fleshy peduncle, which 
enlarges into a large fleshy fruit; they always grow from 
the trunk and largo branches. A. Lahoocha (Dephal) 
common all over Bengal ; the leaves fall off during the cold 
season ; the fruit is sometimes eaten. Moru& alba (Tdt) 
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is cultivated in gardens, the flowers are small, greenish, 
and appear at the end of the cold season. 

Cannabinace w. 

This order is closely allied to Urlicaceai, hut differs in the 
non-elastic stamens and the curved embryo. 

This order is sometimes regarded as a sub-order of 
Urtmtewv, but differs in the stamens not being elastic and 
in the curved aperispermic embryo. Cannabis satioa is a 

di(t*cio u s 
herb with 
p a l m a- 
t i sect 
leaves and 
s m a 1 1 
greenish 
w h i t e 
fl o w o rs, 
cultivated 
near villa- 
ges for its 
narcotic, 
resinous 
leaves and 
f l o w e r s 
(males in 
loose pa- 
nicles, fe- 

Piilmalirtoct leaf of Cannabis snlim , Gan ja. male S 

sessile), 

which are smoked as “bhang,” “subja” or “sidhe;” this 
plant is also known for the tenacity of its fibre. Gunja 
is the dried flowering plant from which the resin has not 
been removed. Ohirus is the resinous exudation from the 
leaves, stem, and flowers. Majun is a compound of bhang, 
•sugar, flour, and milk. 

Elrmgnacece 

Are small trees or shrubs, with scaly leaves ; flowers hernia- 




176 A TEXT-BOOK OF INDIAN BOTANY. 

phroditc in Eteagnus itself (and this includes 12 of the 


Fitf. 101. 



15 species), dioecious or poly- 
gamous iu the other species; 
perianth t u bular, con traded 
beyond the ovary ; stamens 
as many as the lohes of the 
perianth, and alternately with 
them or twice the number ; 
1 >ollen-grains tri angular or 
ovoid; ovary 1 -celled; seed 
ascend ing. 

This order is separated from 
Thymclnca* by the valvate 
perianth and the erect ovule. 
Eltragnw* confer! a is a shrub 
with alternate entire leaves, 
the underside of which is 
covered with minute peltate 
scale-like hairs, winch are 
beautiful objects under the 
microscope ; the flowers are 
small, yellowish, and appear 
during the cold season. The 
fruits of several species of 
EJseagnus are eaten in Persia 
and India. 

Proteacere 


Are trees or shrubs, with hard, dry, exstipulate leaves; 
perianth 4-cleft valvate ; stamens 4, superposed to the seg- 
ments of the perianth ; anthers dehiscing longitudinally ; 
pollen-grains usually triangular ; ovary 1 -celled, free, with 
1 or 2, rarely several t ovules. Fruit usually woody, dehiscent. 

The rigid foliage of these plants is peculiar. Grevillea 
robmta, a tree introduced from Australia, now extensively 
grown along the borders of loads ; the structure of the 
stomata are peculiar. Helieia is the only genus repre- 
sented in the indigenous flora of India ; it extends to China 
and North Australia. 

Fossil proteads are believed to be amongst the first dicoty- 
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ledones, of which traces remain in geological formations ; at 
present these plants are chiefly found in Australia and in 
South Africa, 

Other genera are : Protea, L. ; Bauksia, L, Fill., &c. 


Lauraceoe 

Are aromatic trees or shrubs, with alternate or opposite 
simple exstipulate leaves; perianth imbricated; stamens 
definite; anthers opening by val ves ; seeds solitary, pendul- 
ous, without endosperm. 

The peculiar opercular dehiscence of the authers distin- 
guish this order from its nearest allies. Cinnamomum 
seylanicum (Dalchini) is a small tree, with opposite, 
entire, smooth, 3-nerved leaves, and terminal and axillary 
panicles of small greenish white flowers. Cinnamomum 
{-amphora is a tree, from the wood, branches, and 
leaves of which camphor is produced by distillation. 
Tetranthera Roxburghii (Kukur cliita) is a middle-sized 
tree, with oval to lanceolate leaves, and dioecious flowers, 
which appear at the beginning of the rains. Gassyta fili- 
formis (Akash balli) is a twining leafless parasitic plant, 
bearing true Lauraceous small white flowers ; it bears the 
same relation to the rest of the order that Cuscuta bears to 
Convolvulacete. The most marked properties of these 
plants depend on the presence of aromatic oils and cam- 
phor. Warburg’s tincture includes a preparation from the 
bark of Nectandra Rodimi of Guiana. Laurus nobilis, 
the classic or true Laurel, is a native of the south of 
Europe. 

Other genera are: Sassafras, Nees; Nectandra, Rottle; 
Litscca ; Ocoiea, Aubl. ; Persea, Gartn.; Laurus, Tournef, &c. 


Myristicacece 

Are aromatic trees, with alternate, entire, leathery, exstipu- 
late, dotted leaves; flowers diclinous; stamens monadel- 
phous ; fruit succulent, 1-cclled, 1-seeded ; seed erect, 
surrounded by an arillas ; endosperm ruminated. 

The nearest relations of this order are perhaps the 
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thalamifloral orders, Anonace® and Magnoliacem, but the 
diclinous apetalous condition of the flowers of Myrisfcica- ' 
cese distinguish them from the plants of those orders. 
Myristica moschata, a tree with alternate entire leaves, 
and small pale yellow inodorous flowers, which appear 
iti the rainy season; nutmeg ( Jayphal) is the seed with 
ruminated endosperm ; mace ( Jaitri) the arillas surrounding 
the seed. In their active qualities and habit, these plants 
somewhat resemble those of Lauracofe. 


Polygonaceoc 

Arc herbs or shrubs, with alternate simple leaves anil 
usually ochreaceous stipules, above the swollen joints of 
the stem; flowers very small; ovary 1-celled, with 3 


tfig. Ifi2. 



or 2 stigmas ; ovules solitary, 
erect, orthotropous ; fruit a 
triangular nut ; seeds endoa- 
pcrmic. 

The ochreaceous stipules 
and the solitary erect seeds, 
with their embryos having 
the radicle turned upwards, 
separates this order from 
Chtmojiodktcexv, Aniaranta- 
eew, and Nyctaginaccce , its 
nearest allies. Polygonum 
pilosum (Bara pdni-marich) 
is an erect hairy annual com- 
mon on the borders of such 
places as are inundated dur-' 
ing the rains; leaves long, 
petioled, ovate, cordate, 
downy; flowers small, white ; 
flowering time the rainy sea- 
sou. Several other species of 
Polygonum are common ; P, 
lanigemm (shwet pani m&« 
rich); P. Jiaccidium (p&pd 
rnarich), &c. * •; 
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Fig. 163, 


Ramex acutrn (Ban palang) ; this plant is common in 
Fig. 164. low situations during the dry 
season; it dies away in the 
rains ; the flowers are yellowish 
white, and appear in January* 
February, and March. Ramex 
visicarias (Chuk palang) is some* 
times used as a vegetable. The 
stems of Cocoloba platyclada 
are flattened, resembling leaves 
(cladodes). This order is espe- 
cially abundant in temperate 
climates ; the foliage of these 
plants is frequently character- 
ized by the presence of oxalic 
and malic acids. The roots are 
more or less powerfully purga- 
tive. Rhubarb is the root of 
various species of Rheum. A 
Flattened climbing Polygonum (P. fago- 
R <‘‘ ro , pvrum ) is grown in the Hima- 
platyclada lay as for its farinaceous seeds. 



Fruit of Rumor. 


Are herbs or shrubs, with opposite or alternate exstipulate 
leaves, and a bractiated inflorescence, perianth scarious, or 
colored ; ovary 1 -celled, 1 -seeded, with a curved embiyo ; 
seeds with a farinaceous endosperm. 

The crowded bractiated inflorescence and the membra- 
nous perianth separate this order from Ghenopodiacecn, its 
nearest ally. Digera muricata, (Lata maliuri), an annual 
common in most cultivated land ; the leaves are alternate, 
ovate, oblong, spikes axillary, twice as long as the leaves ; 
flowers solitary, alternate, small, red ; the leaves and tender 
tops are sometimes eaten. Deeringia Indica (Ghol-mahani) 
is a scandent perennial; leaves alternate, cordate, spikes 
terminal panicled ; it differs from the other plants or this 
order in its scandent habit and small red baccate fruit. 
Amaranthus polygamm (Champa-nati) grows in almost 
every soil ana situation ; the stem is about a foot high. 
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branching near the base ; the flowers are minute and of 
a greenish color. A. lividus (GobarA-nati) is an erect 
smooth annual, from 2 to 3 feet high ; the stem is of a 
bright red colour, as are also the petioles ; the leaves 
are of a dull greenish purple, with brighter coloured, veins ; 
the flowers are small, of a greenish colour. A. gan- 
geticus (Lai shAk), an erect annual, with sub-erect branches 
issuing about the middle of the stem ; flowers small, of a 
greenish red colour, arranged in axillary or terminal spikes ; 
a very large number of varieties of this species are cul- 
tivated in Bengal, differing chiefly in colour, from green, 
with the slightest tinge of red, to bright red ; one variety 
has particularly broad leaves, with the margins green, and 
the centre dark purple. A. spinosus (KantA-nati), an erect 
ramous annual with sharp spines in the axils of the 
leaves. CcLosia argenlea (Swet rnfirgA), an erect annual 
with lanceolate oblong leaves and sub-cylindrical spikes ; the 
flowers are small, white ; this plant is found on lice-fields, &c. 
Cdosia cristata (LAI imirgA), a common erect garden annual, 
with alternate simple leaves and terminal panicles of 
flowers, having their peduncles fused together; flowers 
red or gold coloured. Gomphrcrui globom (Gul makmal) 
is an annual at first erect, by ago diffuse ; heads solitary; 
there are two varieties, one with crimson flowers, the other 
with white ; they blossom during the rains and cold season. 
Achyranthes aspera (Apang), very common everywhere 
during the rains ; leaves opposite, obovate, downy ; flowers 
greenish. 


Chenopodiacece 

Are chiefly herbs more or less succulent ; with usually 
alternate exstipulate leaves, and minute flowers with a. 
herbaceous perianth ; ovary 1-celled, 1-seeded, with a coiled 
embryo. 

The habit and the inflorescence not being bractiated 
distinguishes this order from Amarantacese. Basella cor- 
d'ifolia (Pfjin shak), a common twining succulent peren- 
nial, with cordate, smooth, entire leaves ; and spikes of small 
rose-coloured flowers; which appear in January, February, 
and March ; this plant is much cultivated as a vegetable ; 
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there are several vaxieties of it. Beta vulgaris (Palang 
shak) is also largely cultivated for its root and leaves, 
Chenopodium album (Chandan betu), an erect annual, 
with alternate leaves and panicles of minute, clustered, 
greenish flowers. Spinacia iekmdra (Pinish), an annual 
erect herb, with alternate lobed leaves, and very small 
green flowers ; much cultivated in Bengal as a vegetable. 
Atriplex hortensh is used as a vegetable ; the flowers are 
polygamous, unisexual, and perfect in the same plant. 

This order is mast abundantly diffused in waste places 
outside the tropics. 

Nyctaginacem 

Are herbs, shrubs, or trees, with mostly opposite entire 
leaves ; stem swollen at the joints ; perianth petaloid, long, 
lower part persistent; ovary superior, 1-celled, 1-seeded; 
stamens, one or several, hypogynous ; fruit 1-seeded, en- 
closed in the hardened base of the perianth; radicle 
inferior ; endosperm mealy. 

The peculiar fruit enclosed in the indurated base of 

the perianth and the inferior 
radicle separtate this order 
from Polygonucm. Mirabilis 
Jalapa ( Kishno-keli) domes- 
ticated in gardens every- 
where ; is in flower the whole 
year ; there are several varie- 
ties of it — the- crimson, the 
yellow, and the white, and a 
blending of these colors; the 
perianth is contracted imme- 
diately above the ovary ; the 
upper portion separates after 
flowering; the lower portion 
is persistent and forms an 
outer envelope of the fruit ; 
the root acts as a purgative. 
Boephaavia diffusa (Gada- 
purna) is a common perennial 
procumbent plant, with oppo- 
site ovate or cordate leaves 


Fig. 165. 



Mirabilh Jalapa (reduced). 
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and loose panicles of small red or white flowers. Pisonia 
aculeata ( Baghya, chant), a common large .straggling shrub, 
with oblong leaves and greenish white flowers, arranged 
in axillary panicles ; it makes impenetrable hedges. Bou- 
gainvillea spectabilis and B. glabra, domesticated from 
South America, are remarkable for their bright-coloured 
bracts. The roots of the Nyctagiuacese are generally 
purgative. 


CALCUTTA : THACKER, SPINK k CO. 



MONOCOTYLEDONS. 


Flowering plants are classified (see page 80$) into two 
divisions : 1st, Angiospennia, in which the ovules are pro- 
duced in the interior of a structure (the ovary) formed by 
the cohesion of carpellary leaves; 2nd, Gymnospermia, 
in which the ovules are not enclosed in an ovary. The 
Angiospermia are again divided into two classes — Dicoty- 
ledons and Monocotyledons. 

The seeds of monocotyledons usually contain a strongly 
Fig. J 6t>. developed endosperm 



Section ol a cocnanut showing 0»e seed x, with 
a minute embryo. 


and a comparatively 
small embryo ; these are 
particularly well seen 
in large seeds, such as 
those of Phoenix, Cri- 
num, and Cocos (see 
Fig. 160). n the 
Orehidete and some 
other orders, the parts 
of the embryo of the 
ripe seed are not dif- 
ferentiated. 

The growth of the 
primary roots of 
monocotyledons soon 
ceases, even when they 
are strongly developed 
during germination, 
as in Palmeae, Lili- 
aceae, <fcc. ; and second- 


ary roots are developed in their place, which are 


stronger the higher up they are produced on the axis. In 


grasses the vascular bundles form a closed hollow cylinder, 
which at first encloses the central pith. 
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The plumule of the embryo is usually enclosed in a 
Fig. 167. single sheathing coty- 

ledon, the apex of which 
usually remains within 
the seed during germi- 
nation, and rarely de- 
velops into a sheath- 

like leaf. The axis of 
the embryo at first 
takes the form of an 
inverted cone, depend- 
ent on the first formed 
portions of the stem 

retaining their original 
size, while each succes- 

Section of a stem of a palm, showing 1 lie pOltion is larger, 

isolation of tlie libro-vascu lar bundles. after a time the Stem 



becomes cylindrical. The most striking peculiarity of a 
cross-section of a monocotyledonovs stem at first sight is the 
isolation of the fibro-vascular bundles (sec Fig. 1(57). The 
fibro- vascular bundles grow outwards crossing the growing 
cellular tissue (secondary meristem), in which place they 
branch, — one division, expanding into a number of. fibres, 
enters the leaf through the epidermal layer, the other taking 
a similar course to the next older bundle. The bundles 


being of the closed kind, i.e., being incapable of producing 
new tissue, they acquire their full development before the 
leaf to which they belong falls ; hence, as a general rule, 
the stems do not increase in diameter to such au extent 


as they do in dicotyledons. 

The bundles formed from the united fibres are most strong- 
ly developed at the curved portion towards the centre of 
the stem ; the lower portion of the bundles being expand- 
ed into distinct fibres in a manner similar to the upper 
portion. 

The usual mode of branching of monocotyledons is mono- 
podial (see modes of branching, page 15), i.e., the generating 
structure continues to grow at its apex, while lateral struc- 
tures are given off beneath it ; a bud is generally fonned in 
the axil of each leaf, but often does not unfold, so that the 


number of branches is often less than that of the leaves. 
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The foliage leaves of monoccdyledons nre commonly 
arranged alternately in two rows (see Fig. Id8 ) ; the arrange- 


Fig. 168. 


Fig. 169. 




Diagram showing the alter- 
nate arrangement of the foli- 
age leaves on the stem, as 
occurs in many Monocotyle- 
dons. 


Horizontal projection 
of a cycle of the £ 
arrangement of leaves. 


merit with the angle of divergence, Jrd, is much rarer 
(see Fig. 169), but occurs in some Cyperacoae, Pandancieeae, 
Tig. 170. &c. ; in some Musaeese the angle of 

divergence is fth : spiral arrange- 
ments of foliage leaves are common 
in Aloe, Palms, &c\, &c. The foliage 
leaves are usually sheathing at the 
base; this is evidently connected 
with the want of stipules, which are 
so frequently found among dicotyle- 
dons. The venation of the foliage 
leaves differs from that of most dico- 
tyledons in the veins not generally 
projecting on the underside of the 
leaf, but running through the central 
tissue (or mesophyll); their course, 
too, is usually parallel, straight, or 
curved, or when a strong midrib 
occurs in a broad lamina, as in Musa- 
ceae, &c. (see Fig. 170), the fibro- 
vascular bundles which go through 
it give oft* laterally smaller bundles, 
which run parallel to one another to 
the margin of the leaf. It is only 
„ . . , - - ^ rarely that the leaves are netveined, 

Pemunerved leaf of Canna • i i tx- 

jndica. as in oimiaceae and lhoscoreacese. 
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The fioivers of most monocotyledons consist of five 
alternating whorls (see Fig, 171), each with an equal 
number of members, viz., an outer and inner perianth whorl, 


an outer and inner whorl 


Fig. 171, 



Floral diagram of a typical mono- 
cotyledon, as occurs in IMiacea ; 
representing a flower consisting of 
five alternating whorls, each with 
three members, of which the two 
outer ones constitute the perianth, 
the two next, the amlrcecuun, and the 
middle one the gynuscium. 


of stamens, and a carpellary 
whorl. There are usually 
three members in each whorl. 
The two whorls of members 
of the perianth are commonly 
similar in form and colour; 
hence they are not usually dis- 
tinguishable as calyx and co- 
rolla ; sometimes, however, the 
outer perianth whorl is green 
and sepaloid, and the inner 
whorl larger and petaloid, as 
in Alisma, Tradescantia, &c. 
The stamens of monocotyle- 
dons scarcely ever branch as 
is often the case in dicotyle- 
dons. 


Adhesion of the perianth and stamens occurs much less 
constantly in particular families among monocotyledons 
than among dicotyledons. The prevailing form of the 


Fifr. 172. 



Ortho tropous 
ovule as iu 
Smilacese. 


Fig, 173. 



Cmnpylotropous 
ovule ft w iu some 
Seitamineae. 


Fig. 174. 



Anatropous 
ovule as ii 


ovule is anafcropous, as in Graminese (see Fig. 174); in 
some Seitaminese, &c., the ovules are canipylotropous (see 
Fig. 173); in Smilacea; ami a few Aroidese,&c., the ovules 
are orthotropous (see Fig. 172). 
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Abstract of Monocotyledonops Orders. 

The arrangements of monocotyledons lately made by 
Mr. Bentham is here adopted. He divides the whole class 
into four series. The two first series, Epigynse and Coro- 
naries®, include flowers with a double, usually petaloid, 
perianth, and with a syncarpous ovary. The position of the 
ovary serves to distinguish the two series ; in the 1st, 
Epigynae, it is inferior ; in the 2nd, Coronaries*, it is supe- 
rior. The ovary in the 3rd series, Nudiflovte, is mostly 
apocarpous ; and the ovary of the 4th, Glumales, is always 
uniovular. 

rHydroobarideso- : Ex., Vallisneria, 

ScitamiiiesB : Ex.. Plan tain. 

Orehidcae : Ex.. Orchids. 

Burmanniacene : Ex.. Burmannia. 
fEpigynac ... { Iridos© : Ex., Gladiolus. 

Amaryllidaeese : Ex., Crinum. 

Taccuceaj : Ex.,Tacca. 

DiosooresB • Ex.. Yam. 

ceo : Ex., Pineapple. 

Roxburgh iaeore : Ex. 

Liliacese : Ex.. Onion, 


Coronaviece 

MONOCOTY- J 
LEDONS. ] 


t Glumales 


J Poutederaccno : Ex , Pcmtedcra. 

{ Cotmnelmacese : Ex . Tradescantia. 
I Xyrideoe : Ex., Xyris. 

' Juncaceae : Ex.. Rush. 

LPalmeee : Ex., Palms. 

f Paudanaccso : Ex., Screwpine. 

\ Aroidese : Ex . Cal odium. 

J Typhaccse : Ex.. Elephant grass. 
jPistiacese : Ex., Buck-weed. 

/ Naidacoas : Ex.. Potamogeton. 

( Alismaccae: Ex.. Sagittaria. 

f Erioc&nloneso : Ex., Eriocaulon. 

{ OypcractitU : Ex , Sedges. 

Ex., Grasses. 


Series I. — Epigynae. 

Flowers with a double, usually petaloid, perianth ; ovary 
usually inferior, syncarpous. 

Order I, Hydrocharidece . — Are aquatic herbs, with usual- 
ly unisexual regular flowers issuing from a spathe at the 
end of the scape-like peduncles. Example : Hydrilla verti- 
cellata. 
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Order II, Scitaminece. — Are herbs with irregular bright 
coloured flowers ; stamen 1 (in the Suborder Musese there 
are 5 fertile stamens). Example : Plantain, Ginger, Arrow- 
root. 

Order III, Oixhidece. — Are herbs with irregular flowers ; 
stamen usually 1, rarely 2 gynandrous, pollen cohering into 
waxlike or mealy masses (pollinia). Example : Vanda. 

Order 1 V, Burmanniacece. — Are herbs with grass-like or 
scale-like leaves; flowers regular, hermaphrodite ; perianth 
bright coloured ; stamens, 3 introrse, or 6 extrorse. Ex- 
ample : Burmannia disticha. 

Order V, Irideai. — Are herbs, with a 6-parted peta- 
loid perianth ; stamens 3 ; anthers extrorse ; stigmas 3, often 
petaloid. Example : Pardanehus chinensiae (J)as-b;ihu). 

Order VI, Amaryllidaceai. — Are herbs, with a 6-leaved 
petaloid perianth; stamens 6, inserted on the perianth- 
tube ; anthers introrse. Example : Crinum Asiaticum (Bara- 
k&nar). 

Order VII, Taccacece. — Are perennial herbaceous plants, 
with radicle leaves and regular hermaphrodite flowers in 
umbels or long scapes ; perianth petaloid ; stamens 6, with 
petaloid filaments ; ovary 1-celled, with 3 parietal pla- 
centas. Example : Tacca primatifida. 

Order VIII, Dioscoreai. — Plants with twining stems and 
net-veined leaves ; flowers regular, dioecious. Example : 
Dioscorea globosa (Chupri-alu). 

Order IX, Bromeliaceai. — Are herbs, with fleshy or dry 
crowded leaves sheathing at the base ; perianth in two circles 
differently coloured ; stamens 6 ; ovary sometimes superior, 

3- ceiled. Example : Bromelia ananas, L. 

Series II. — Coronariece. 

These plants have flowers with a double, usually peta- 
loid, perianth ; ovary superior, almost always syncarpous. 

Order I, Roxb wrghiaceoe . — Are twining shrubs with 

4- merous flowers; ovary 1-celled; stigma sessile. Example: 
Roxburghia. 

Order II, Liliacece. — Are herbs, with parallel-veined 
leaves and regular 6-androus flowers; anthers introrse; 
ovules anatropous or amphitropous. Example : Allium cepa 
(Onion). 
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Order III, Smilacece. — Are herbs or climbing shrubs, with 
net-veined leaves and regular hermaphrodite or dioecious 
flowers ; ovules orthotropous. Example : Smilax. 

Order IV, Fontederacea’. — Are aquatic herbs, with per- 
fect, more or less irregular, blue flowers enclosed in a 
spathe ; perianth-segments all potaloid. Example : Pon- 
tederia vaginalis. 

Order V, Comnielinacece. — Arc herbs, with jointed, often 
branching, leafy stems and irregular perfect flowers ; outer 
leaves of perianth sepaloid, inner petaloid, each of three 
parts. Example : Commelina communis. 

Order VI, Xyrulece. — Are sedge-like herbs, with flowers 
in scaly heads; stamens 3; anthers extrorse ; perianth-seg- 
ments 6, outer scarious; ovary 1-cellod. Example: Xyris 
:ndica. 

Order VII, Jnncaeece. — Are herbs of a sedgy or grass- 
I'ke appearance, with often capitate inflorescence ; perianth 
of six similar scale-like pieces; stamens 6, rarely 3. 
Example : Flagillaria indica (Ban-chandar). 

Order VIII, Pal niece. — Are usually arborescent plants, 
with simple unbranched stems, bearing large terminal 
chsters of mostly compound or deeply divided stalked 
leaves ; flowers hermaphrodite or unisexual on a simple or 
branched padix enclosed in a one or many valved spathe. 
Example : Cocos nucifera. 

Series III. — Nucliflorce. 

Flowers usually aclilamydeous, with a dry scarious peri- 
anth ; ovary mostly apocarpous. 

Order I, Pandanacece. — Are trees or shrubs ; with long, 
nan’ow leaves, imbricated in three spiral rows ; flowers 
unisexual or polygamous, arranged on a simple or branched 
spadix, furnished with numerous spathe-like bracts ; peri- 
anth none or consisting of a few scales. Example : Pan- 
danus odoratissimus. 

Order II, Aroideee. — Are plants, with usually net-veined 
leaves ; flowers mostly monoecious, sessile, arranged on a 
spadix ; perianth wanting, or of 4 to 6 scales. Example : 
Colocasia antiquorium. 

Order 111, Typh-acece. — Are marsh herbs, with linear 
leaves and monoecious flowers, arranged on a spadix or in 
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heads; perianth none or reduced to a whorl of hairs; 
ovary solitary, 1 -celled. Example : Typha elephantine 
(Hogla). 

Order IV, Pistiacew. — Are plants floating free on water, 
having one female and several male flowers within each 
spatlie. Example : Pistia stratiotes. 

Order V, Naidaceat. — Are slender floating or submerged 
plants, with jointed stems and long leaves ; flowers incon- 
spicuous, hermaphrodite, monoecious or dioecious ; peri- 
anth of from X to 4 scaly pieces or none. Example : Potaino- 
geton indica. 

Order VI, Alismacece. — Are aquatic plants, mostly with 
broad petiolate leaves and scape-like flowering stems ; 
flowers in umbels, racemes, or panicles, perfect or monoe- 
cious; perianth of six pieces. Example : Sagittaria (Cliota- 
kat ). 

Series IV. — Glumales . 

Perianth replaced bv membranous scales ; ovary always 
uniovulate or with uniovulate loculi. 

Order 1 , Eriocauloncce. — Are aquatic or marsh herbs, with 
grass-like leaves ; flowers arranged in dense heads, monce- 
eious, sometimes dioecious ; perianth glumaccous; ovary lto 
3-celJed. Example : Leucocephala grain ini folia. 

Order II, Cyperacew. — Are grass-like herbs, with fibrous 
roots, and solid, frequently angular, stems ; leaf-sheaths 
tubular, closed, without ligules; flowers perfect or unisexual. 
Example: Oyperus rotundus (Mutha). 

Order 111 , G raminem. — Are mostly herbaceous plants, 
rarely arborescent, usually with cylindrical hollow jointed 
stems, and narrow alternate leaves, with tubular sheaths, 
split down at the side, opposite to the blade, often with a 
ligule at its summit; flowers usually hermaphrodite, some- 
times monoecious or polygamous. Example: Rice and 
Bamboo. 


Details of Monoootyledonous Orders. 
Hydrochar i dew 

Are aquatic herbs, with usually unisexual regular flowers, 
issuing from a spatlie at the end of the scape-like peduncles ; 
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the perianth consists of one or two whorls, the inner, when 
present, petaloid ; ovary inferior ; seeds without endos- 
perm. 

The combination of the characters of this order serves to 
distinguish it from all other monocotyledons, while the 
characters taken separately connect it with many. 

JTydrilla veHicellata is a submerged water plant with 
filiform jointed stems, sometimes creeping, sometimes 
floating below the surface of the water ; leaves sessile, 
verticillate ; flowers small, white, axillary. This plant is 
used by sugar-refiners for the purpose of purifying sugar ; 
the moisture which it contains slowly percolates through 


Vallisneria spi- 
ralis (see Fig. 175) 
is a submerge d 
water plant, with ra- 
dicle grass-like leaves ; 
it grows abundantly 
in fresh water tanks; 
the female flowers are 
borne upon long 
spa rally - twisted pe- 
duncles, which permit 
them to reach the sur- 
face, where they come 
into contact with the 
detached floating male 
flowers. 


V. odandra ( Shey&la) is also very common ; also V. 
aUernifolia (Rasnajhanji). Ottdlia alismoides (Pani-kala) 
is an aquatic annual, with radical, petiolate, cordate, waved 
leaves and whitish flowers, which appear during the raius ; 
capsule oblong, six, grooved, crowned with the withered 
perianth. 


the sugar, carrying off impurities. 
Fig. 175. 



Plants of Vallisneria spiralis (reduced). 
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Fig. 176. 



The submerged leaves of se- 
veral species of this order are 
well suited to show the rota- 
tion of the cell-sap (see Fig. 
176). 

Scitaminece 

Are herbs, often very robust, 
and sometimes arborescent, 
having large leaves and irregu- 
lar, usually brilliantly -coloured, 
flowers; fertile stamen 1 (or 5 in 
the Suborder Musacese), with 
five petal-like staminodes ; 
ovary inferior, 3-celled. 

This order is usually divided 
into three suborders: Zivyi- 
beracecc, Marantacecr-, and 
Musacew. The Suborder Zin- 


Cells from the leaf of Valhsnerui mhmiceOE is distinguished from 

spiralis; the round bodies are grains ii r am 

of chlorophyll, the arrows denote ihc tll6 OtllCr two by tll6 lCrtilf 1 
direction of the currents of proto- s t a men being posterior, and 
plasm (after Thome). the anther 2-celled, and by 

the embryo being contained in a special sac or vitellus. 
Suborder 2, Marantacece, has the outer circle of stamens 


more or less developed in a petaloid form, and but one lateral 
stamen of the inner circle fertile. Suborder 3, Musacecn, 


has usually five fertile stamens. From the great prevalence 
of those plants in the Indo-Malayan region, and also in 
the neighbouring islands of Java, Borneo, New Guinea, 
&c., this region has received the name of the “ Region of 
the Scitamineat.” The principal plants of the suborder of 
Zingiberaceac are Zingiber officinale (Adruk, add): it is 
universally cultivated in India for the sake of its rhizomes, 
the flowers are small whitish purple, and appear in the 
rains. Curcuma longa (Haldi) is likewise cultivated all 
over India; the flowers are large yellowish white, and 
appear in the rains. C. amada has small yellowish white 
flowers, which appear during the rainy season ; the fresh 
root has the smell of a green mango. Amomum carda- 
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momum has flowers of a light rose colour, tinged with yellow, 
which appear in April ; the seeds are agreeably aromatic. 

Elettaria cardamomum (Elachi), the seeds of which 
are commonly known as cardamoms. Hedychium covo- 
narium (DuMl-champd) is a native of various parts of 
Bengal ; it flowers during the rains ; the flowers are hand- 
some, large, pure white, and very fragrant; it is the most 
charming plant of this order. Costus ttpeciosus is a native 
of moist shad} 7 places; it flowers during the wet season. 

The principal plants of the Suborder Marantaeece are 
Maranta arundinacea (Arrowroot) ; its flowers are pure 
white and appear in the rains; arrowroot is prepared 
from the rhizomes by maceration in water. 

M \ diehotoma (Muktapati) is a native of various parts of 
India ; flowering time the liot season. Mats made of the 
split stems (sital-pati) are smooth and particularly cool ; 
they are in general use everywhere in India. 

. Canna Indica (Indian shot), common over India ; it is 
inflower and seed most part of the year ; there are two com- 
mon varieties — one with red, the other with yellow, flowers. 

The principal plants of the Suborder Musaeem are Mnsit 
paradisiaca , indigenous in the forests of Chittagong and 
Oachar; the number of cultivated varieties is very large. 

Fig. 178. 

Fig. 179. 


Convolute vernation of a 
leaf of the plantain. 

Diagram showing the mnllilo- 
cular compound ovary of the 
plantain. 

Spiral thickening of a 
vensel from a leaf of the 
plantain (magnified ). 



Fig. 177. 
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The fibres of the petioles of M. textilis is known as 
Manilla hemp. Spiral vessels can be well seen by exa- 
mining a portion of the leaf of the common plantain under 
the microscope (see Fig. 177). 

Other genera are: Kampfera, L.; Alplnia, L. ; Globba, 
L. ; Phrynium, Willd. ; Calathea, Meyr. ; Heliconia, L. ; 
Ravenala, Adans. 

18 °- Orchidece 

Are herbs, 
with regular 
flowers ; peri- 
anth in two 
whorls; stamen 
1 (or 2 in the 
tribe Cypripe- 
diene) gynan- 
drous ; pollen co- 
hering into wax- 
like or mealy 
masses; ovary 
inferior,! -celled, 
with parietal 
placentas; seeds 
extremely nu- 
merous and 
small. 

Diagram uf the flower of s 

The flowers of Orchideie can be derived from the type represented in 
Fig. 171 , although their external form is so remnrkubly different; of 
the andrceeium only a single stumen is completely developed in most 
orchids, viz,, the anterior one of the outer whorl, the others being 
abortive. 

The suppression of 2 out of 3 stamens connects this 
order with Marantace® and Zingiberacese. The orchids, how- 
ever, differ very considerably from all other monocotyle- 
dons ; — 1st, in the usually great irregularity of the perianth, 
especially in the posterior member of the inner circle (the 
labellum ; frequently anterior by the twisting of the ovary), 
which is sometimes developed into a spur or nectary ; 2nd, 
in the filament being coherent with the style forming 




DETAILS OF MONOCOTYLEDONOUS ORDERS. 


195 


the column; 3 rd, in the ridges occurring in the column 
Fis. 181 . and labellum, which are believed to be 

abortive stamens, giving rise to the 
opinion that the elements of two circles 
of stamens exist in this order, of which 
five are usually suppressed ; Uh, in the 
prolongation of the upper edge of the 
stigma (the vostdhim); and oth and 
lastly, in the pollen being less developed 
than usual ; the process of sub-division 
into distinct pollen-grains being arrest- 
ed, so that it remains in masses (pollinia) 

caucHcl es 'and gland ( See ^g- } 81 ) sometimes provided with 
(magnified). a pedicel or caiuhcle, which adheres 
to a gland or glands at the apex of the stigma. The 
lobellum, rostelluiu, and caudicle are sometimes endowed 
with contractile properties. The Orchidem are terrestriiil 
in temperate climates ; in warm and moist climates they 
are frequently epiphytic, hanging on the branches of trees, 
or even attaching themselves to rocks, &c. They are most 
abundant in damp situations. 

The following classification of the genera in tribes has 
lately been proposed by Mr. Bentham, in the journal of 
the Linneau Society : — 



l-’ig. 182. 



Flower and portion of a leaf of Vanda, 



196 


A TEXT-BOOK OF INDIAN BOTANT. 


Tribe 1, Epidendrece. — Anther 1 ; dorsal operculate, 
usually incumbent, with the cells distinct and parallel ; 
pollinia waxy, in one or two series parallel, two or four 
in each series (1 — 4 in each cell), free or joined in each cell 
by a viscous substance or a granular appendage, very rarely 
attached to the rostelluin. 

This tribe is formed by the union of Lindley’s Malaxidese 
and Epidendrese, which he had distinguished by the ab- 
sence or presence of a caudiele to the pollen masses ; but 
this character is veiy obscure in many genera. 

Mr. Bentham divides this tribe into nine subtribes, 
based mainly on the vegetative characters and the number 
of pollinia. The subtribe Dcndrobhe is the most profusely 
represented in India, especially the large genus Dendrobium, 
which numbers some three hundred species, ranging from 
India and Japan to Australia and New Zealand. D. 
Pierardii is one of the commonest orchids in the plains of 
Bengal, growing generally on mango trees : it has jointed 
•stems, 2 to 5 feet long ; alternate, sessile, oblong lanceolate 
leaves, and large showy yellowish white flowers, issuing 
from the nodes of the stem. The sub tribe Coelogyneso is 
also largely represented in India. Several handsome species 
of the genus grow on rocks in the Himalayas at an eleva- 
tion of 4,000 to 8,000 feet. 

Tribe 2, Vandece. — Anther 1 ; dorsal operculate, lying 
upon or against the rostellum, with the cells very often 
confluent during flowering ; pollinia waxy, very often 2, 
obliquely or transversely grooved, or 4, in pairs, fore and 
aft ; anther-case deciduous ; pollinia with a gland or plate 
constituting the pollinarium. This tribe is again divided 
into eight subtribes, whereof the Sarcanthese are the most 
numerous and conspicuous in India. Vanda teres, V. Rox- 
burghii, and Saecolabium guttatum are common examples 
in Bengal, The first grows only in the grass of the S un- 
derbuns ; and the second is very common on mango and 
other trees : it has dusky, ferruginous flowers, with a mix- 
ture of yellow and white, produced during the rainy season. 
The Saecolabium grows on trees in the tidal swamps. 

Tribe 3, 1 Veottiew . — Anther 1 ; dorsal operculate or erect 
and persistent, with distinct parallel cells ; pollinia granu- 
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lar or powdery ; stems not thickened into pseudobulbs. 
With this Mr. Bentham combines Lindley’s Arethusese. 

Tribe 4, Opkrydece. — Anther 1 ; dorsal erect, prone 
or reflexed, with distinct, parallel or divergent cells, ad- 
nate to the antlier-bed, and often continued at the base 
into the rostellum ; pollinia granular, produced downwards 
in each cell into a caudicle. 

Platanthera susannso and several species of Habenaria 
represent this tribe, which consists almost entirely of 
ground-orchids. 

Tribe 5, Cypripediece. — Anthei’s 2, sessile at the sides 
of the rostellum, or stalked. 

The genus Cypripedium is represented by three or four 
species in Assam. They are ground-orchids, remarkable 
for their large slipper-shaped labellum. 

Aspostasia has been regarded as a separate order, but 
like some other Cypripediem it only differs from the bulk of 
orchids in having a 3-celled ovary. 


AmarylUdece 

Are herbs having leaves with veins diverging from the 
base and parallel to the mid-rib, with a 0-leaved potaloid 
periauth and 0 stamens ; ovary inferior, 3-celled. 

This epigynous order contrasts with the hypogynous 
Liliaceaj. 

The order includes many ornamental species prized in 
gardens. Crinum Asiaticam (Bara kanur) (see Fig. 183) 
is a large bulbous herb common in gardens, with smooth, 
linear, lanceolate radicle leaves and large umbels of regular 
white flowers, which appear during the wet season, and 
more or less the whole year. In this species the bulb is 
often prolonged above the surface of the ground, so as to 
form a short trunk. Amaryllis grandiflora is common in 
gardens; the flowers are large flesh-coloured. 

Agave Americana is now naturalized in most parts of 
India ; preparations of the root are used medicinally by the 
Mexicans. Curculigo orchioides is a small plant common in 
most parts of India ; the roots are tuberous, about 4 inches 
long, having a slightly bitter taste; they are used in 
medicine. (This diflers from the normal Amaryllidacese in 
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Fig. 183. 



Crinum Asintirum , reduced (after Oliver ). 


Fig. 184 



Scape of Amaryllis 
with 2 flowers. 


having a 1 -celled ovary with 
three parietal placentas, and 
is usually referred to the Hy- 
poxideae, which some botanists 
regard as an independent 
order, while others would 
class them as a suborder of 
the present order.) 

Are plants with twining 
stems (see section stems, 
page 12) and net-veined 
leaves ; flowers regular, dioeci- 
ous; stamens 6; ovary 3-celled. 

The twining habit and net- 
veined leaves distinguish this 
order from the Amaryllidacem. 
Dioscorca globosa (Chupri- 


Fig. 38f). 



Versatile 
anther of 
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alii) is the moat esteemed of all the yams ; the tubers are 
roundish white; the stems twine to the right (dextrorse) 
like the English hop; the leaves are alternate and opposite 
cordate, and the flowers are small white ; they appear 
during the rains, j D. alula (Kham alii) is also much culti- 
vated ; the stems twine as in 1). globosa ; flowering time the 
close of the rains : the tubers are sometimes of great size. 
T). rubella (Garaniya alii) is also commonly cultivated. 
There are several other common species. Minute green 
bulbils are often borne in the axils of* the leaves of some 
species of Dioscorea (see section stem, page 10). 


i #?. m. 



. Portion of atom of Dloscnrev, with 

Climbing stem of a nuJbil ni tins axil of the leaf. 

Dioscorea , twining 
to the right, 

Bromdiacea ? 

Are herbs, with fleshy or dry crowded leaves, sheathing at 
the base, usually covered with scales ; the parts of the 
outer whorl coherent, of the inner distinct; stamens (j; 
ovary 3-celled, free or adherent. 


U 
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Fig. 188 . 



I'olytliftlaniic fruit 
(ttoroMB) of Ah an as mtirus . 
Fig. 180. 


Many of the Bromeliacese have 
free ovaries. The Bromeliaeeio 
are wholly American, and tlie 
only plant of this order common 
in India is Ananas sativus (see 
Fig. 188) ; which flowers about 
the beginning of the hot season. 
This plant is important, not only 
on account of its delicious fruit, 
but also on account of the fibres, 
which abound in the leaves ; 
from which cloth has been manu- 
factured as fine as muslin. Most 
of these plants are epiphytic, ap- 
pearing to be capable of obtain- 
ing the greater part of their nour- 
ishment from the atmosphere. 

LUiacecv 



Are herbs, with parallel 
veined leaves and regu- 
lar 6-androus flowers ; 
anthers introrse; perianth 
petaloid, (i-merous ; ovary 
3-celled with central pla- 
centation ; ovules anatro- 
pous; seeds with fleshy 
endosperm. 


taloiil perianth of a Lily. 


Fig. 191. 



ovule aa in 

Smilaceaz. Anatropous 

ovule rh in 
LtUacea . 


The Liliacese have widely 
spreading relations, although the 
typical forms are at once distin- 
guishable ; the superior ovary se- 
parates them from Amaryllidacese: 
the tribe Asparagcse closely re- 
sembles the Smilacere in appear- 
ance and general character; all 
the Li li ace a*, however, have ana- 
tropous or amphitropous ovules ; 
whereas in Smilacese the ovules 
are orthotropous. 
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* 13 “' Gloriosa superba (III at - 

chandal) has a climbing 
herbaceous stem ; the mid- 
ribs of the leaf terminate 
in tendrils (see Fig. 192 ) ; 
the flowers are large, and 
the style has a peculiar 
sensitive motion ; these 
plants appear during the 
rainy season. 

Lilium lovgifolium is 
a common garden plant ; 
the flowers are large white 
and fragrant, and appear 
about March. Polianthes 
tuhcrom (Kajani gandlia) 
is a common garden perennial, celebrated for the fragrance 
of its large white flowers. The leaves of Sanscviera 
Roxburghiana (Miirba) yield the tenaceous fibre, termed 
bowstring hemp. S. gvinecnsis and <S. cape, mis are 
common in gardens. The former has peculiar dark green 
ribbed horn-like leaves. 



A curvinerved loaf, ending in 
tendril, of Gloriosa superba. 



Scaly bulb of Lily. 
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Aloe perfoliata (Ghrito kumari) is common in dry situ- 
ations. A. soccutrLna and A. vulgaris arc used medici- 
nally. Yucca gloriom has strap-shaped, sharp-pointed 
leaves and greenish white flowers. 

Allium sativa (Itashun) is cultivated in gardens ; the flow- 
ers are small white. A. cepa (Peyaj) (see Fig. 194) is 
largely cultivated everywhere ; the flowers are small, white, 
and appear in the cold season. Asparagus officinalis 
(HiMa) (see Fig. 195) is cultivated in gardens ; the flowers 
arc of a yellowish green colour, and appear in March and 
April. 

Fiff. 195. 



Portion of a branch of Asparagus, 

A. racemosus (Sat-muli) is a scandent, slender, shrubby 
plant, a native of various parts of India. Flowering time 
the cold season ; the flowers are pure white, and delight- 
fully fragrant. 
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Urginca mavitima is the medicinal squill, valuable as 
an expectorant and diuretic. U . indlca inhabits the sandy 
shores of the peninsula of India. The bulb is used for 
the same purpose as that of U . nnarithna. 

The bulbs of Ledebouria hyacinthoides grow in sandy 
plains, in many parts of India, and resemble squills in 
general appearance, but are of a smaller size. Pdiosanthes 
teta is a perennial plant, with plaited radical leaves and 
small green flowers. 

Other genera are: Dmcmna, Cholchicum , Hyachitkus, &c. 

Snvilacecv 

Are herbs or climbing shrubs, with net-veined leaves and 
regular hermaphrodite or dioecious flowers ; perianth from 
C — 10 parted; ovary superior, from 3 — 5-celled; ovules ortho- 
iropous; seeds with hard, fleshy endosperm. 

These plants differ from those of Liliacea\ in having 
net-veined leaves, climbing stems, mostly small dioecious 
flowers, and orthotropous ovules. In foliage and habit 
they closely resemble the Dioseorem, from which they 
are easily distinguished by their superior ovary, and as 
far as the Indian genera are concerned, by their baccate 
fruit. Smilax ovalifolia (Kumarika) is common in hedges 
and wild places. The stems are round, the leaves oval, 
smooth, from 5 — 7-nerved; the flowers are small, ami of a 
greenish colour; they appear during the hot season. 
Sarsaparilla, used in medicine, is the dried root of Smilax 
officinalis. The roots of 8. lanmvfolia and 8. glabra 
are used in this country medicinally in cases o i rheuma- 
tism, &c. 

Pontcderiacew 

Are aquatic herbs, with perfect more or less irregular 
flowers, sometimes subtended by a spatlie ; the perianth is 
persistent, petaloid, G-merous, rolling inwards after flower- 
ing; stamens 3 — G, mostly un symmetrical; ovary superior, 
3-celled ; seeds with mealy endosperm. 

This order is separated from Liliaceai chiefly by its irre- 
gular flowers, by the persistent perianth rolling inwards 
after flowering, and by the mealy endosperm of its seeds. 
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Pontederia vaginalis (Naukti) is a native of the borders 
of tanks and marshy places ; it flowers during the rains ; 
leaves radicle, narrow, cordate, entire, smooth ; flowers blue. 
The order is a very small one. The plants are chiefly con- 
fined to the stagnant waters of hot countries. 


Commelinacecc 

Are herbs, wtb jointed, often branching, leafy stems, per- 
fect floAvers, clustered within one or two large concave bracts ; 
outer leaves of perianth sepaloid, inner petaloid, each of 
three parts ; stamens 6, all fertile or some abortive, often 
peculiar in form ; ovary superior, from 2 — 3-celled ; seeds 
with fleshy endosperm. 

The jointed stem and the outer sepaloid perianth-seg- 
ments serve to distinguish these plants from their nearest 
allies. Commelina communis (data, kanchara) is common 
over the low moist parts of India; flowering during the 
rainy season. The leaves are ovate, lanceolate, acute 
with waved margins, and involucres many flowered. 

C. bengalcusis (Kanchara) is smaller and not so com- 
mon as the last mentioned species ; the leaves are alternate, 
cordate, hairy ; the involucres are 3-flowered ; the 
flowers are small and bright blue. Tradeseaniia discolor is 
a common garden plant, about 2 feet in height, with sharp 
pointed leaves, of a green colour, bordered with reddish 
purple; flowers small, white. The protoplasm, nucleus, 
rotation of the cell-sap, etc., are well seen in the monili- 
forrn hairs of the stamens of this plant. Cyauotis axillaris 
(Baghanula) is an annual creeping plant with axillary 
flowers, a native of moist pasture ground, borders of rice- 
fields, &c. ; appearing and flowering during the wet and 
cold season. 


Juncacece 

Are herbs of a sedgy or grass-lilce appearance, with hollow 
or transversely divided, rarely flat, leaves, and often 
capitate inflorescence ; perianth regular, persistent, of six 
dry or scarious segments ; stamens 6 ; ovary superior, from 
1 — 3-celled ; seeds with fleshy, horny endosperm. 
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The sedge-like habit of these plants and the scarious 

nature of the segments of the 
perianth distinguish them from 
Li liace&\ Flagellaria incited 
(Ban-ehandar) is a long straggling 
prennial plant, flowering during 
the early part of the rains ; 
flowers are small, white. J un- 
cus bvfonius is a small tufted 
annual plant with inconspicuous 
flowers, scattered along the 
stems. The Juncacea; is a large 
order ; the species are chiefly 
Stellate cells from a leaf of natives of cold and temperate 
Juncus (maguitted). regions. The tissue of the leaves 

has a beautiful microscopic structure, being formed of 
stelliform cells (see Fig. !!)(>). 

Palmecr, 

Are woody, arborescent trailing or climbing plants, usually 
with a simple unbranched stem, bearing scattered or large 
Fig. 107. Fig. 19*. 




Section of a Cocoanut. 
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terminal clusters of mostly deeply, palmately or pinnately 
divided, rarely compound, petiolate leaves ; flowers usually 
diclinous and often dioecious, sometimes hermaphrodite on a 
simple or branched spadix (see Fig. 197), enclosed in 
a one or many valved spatlie ; perianth 6-leaved in two 
circles ; stamens usually 6 ; ovary from 1 — 3-celled with 
fleshy or hard, often ruminated, endosperm in which the 


Fig. m 



Oil from tli^ plicll of ft cocoa 
mtf rthonini? tlio oxcossive 
thickenim*: of the cell ->vali 


minute embryo is superficially em- 
bedded (sec Fig. 198). 

The fruit in Cocos and Areca is 
1 -cel led from the suppression of two 
of thecarpels; it is 3-celled inBora- 
sus, Caryota, Calamus, Arcnga, etc. 

The structure of the ]>ericarp 
is particularly variable : in Cocos 
the cpiearp is fibrous, affording 
the coir of commerce;- the endocarp 
is a hard shell and is used for 
various purposes (see Fig. 199J. 
In Phoenix the endocarp is fleshy 
and sweet. 


(magnified). 


This order is a very large one, and constitutes one of the 
most striking features in the vegetation of most tropical re- 
gions. It consists id* upwards of 100 genera, embracing about 
one thousand species, only about half-a-dozen of which occur 
in temperate regions ; many of them yield useful products, 
and some of them supply nearly all the wants of the 
inhabitants of certain countries. 

These plants form a very natural group, separated by 
distinct characters from the rest of the monocotyledons. 
There is a connection with some of the Aroidem and Lilia- 
eeae, but the habit and position of the embryo at once 
distinguishes them. Areca catechu (Guy a, supari) is one of 
the handsomest palms in India ; if flowers during the hot 
seaso\i ; the flowers are monoecious. The endosperm is 
ruminated (Betid nut). 

Boraxsns fiabellifonnls (Tal). — This palm is common all 
over India; it flowers during the hot season ; the flowers 
are dioecious ; the leaves are employed for making punkahs ; 
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and the wood is used for various purposes. The fruit is 
drupacious. Phoenix sylvcstris (Kliajur) is common all 
over India: the juice (Tari) of the tree is usually boiled 
down into sugar ; the flowers are dioecious. P. dactylifera 
is the date tree. 

Cocos nucifera (Narikel) : flowers during the hot season ; 
it is largely cultivated for its fruit. 

Calamus rotany (Bet) is a dioecious plant ; the fruit is 
covered with numerous hard imbricated scales ; the flexible 
stems of this and other species are largely exported from 
the Malayan peninsula for eanework. 

Caryota wrens is common on the westerm coast of the 
Madras peninsula ; it has compoundly segmented leaves, 
and an inferior sort of sago is prepared from the pith. 

Other genera are: Orcodoxa, Arenya, Zalacea, Say us, 
Gory pita, Cku.vucvops, &jc. 

Pandanacae 

Are trees or shrubs, often branching ; leaves imbricated in 
three spiral rows, mostly linear lanceolate; flowers unisexual 
or polygamous, arranged on a very dense, simple or branched, 
spadix, furnished with numerous spathe-like bracts ; male 
inflorescence usually branched, female inflorescence simple ; 
perianth none, or consisting of a few scales ; stamens numer- 
ous ; ovary 1-cellcd ; seeds with the minute embryo embedded 
near the base of the fleshy endosperm. 

The branching stem and large aerial roots distinguish 
Pandanacea: from Palms. The narrow undivided leaves are 
spirally developed on the stem; hence the name Screwpines, 
by which they are commonly known. Pandanus odora- 
tissimus (Keya) attains to the height of about 15 
feet, the stem at half that height blanching into several 
sub-erect arms terminated by thick foliage; it flowers 
chiefly during the rainy season. The flowers are dioecious, 
small, and delightfully fragrant. Pandanus foetid us (Keya- 
kanta) is sometimes used for making hedges; it flowers during 
the cold season. Nij/a fruticans grows abundantly in the 
Sunderbunds: it is regarded by some botanists as the 
type of a distinct order, having the pinnate leaves of a 
Palm and the inflorescence of a Pandanus. 
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Aroideai 


Are plants, with usually net-veined, often divided leaves ; 
flowers monoecious, more rarely dioecious, or sometimes 
bisexual, usually sessile on a spadix, enclosed in, or sub- 
tended by, a spathc ; perianth wanting or of 4 — 6 scales ; 
seeds usually with the embryo embedded in the axis of 
mealy or fleshy endosperm. 

The peculiar thickened fleshy flowering spadix densely 
covered with flowers, together with the spathe, gives this 
group a character of habit which is generally very dis- 
tinct. The Pistiaceai are closely related to these plants. 


Fig. 200. 



Inflorescence of an Avoid 
surrounded by a spathc. 


and are regarded as the simplest form 
of Aroids. Typhonium orixevsc (Ghet- 
kachu) is very common everywhere 
in Bengal ; the leaves are radicle, 
deeply 3-lobed ; the flowers appear 
at the beginning of the rains; the 
spathe is shorter than the petioles, 
striated and erect, the inside red, the 
outside green. Amorphophallus cam- 
pctnulatus (01) is a plant with large 
segmented leaves ; the flowers appear 
in June ; the conns, which are dug 
up after the leaves have withered, 
are largely used as an article of food. 
CoIocosm antiquovum (Kaclni) is an 
extensively cultivated perennial herb, 
with large radicle peltate-sagittate 
leaves ; the flowers are monoecious, 
enclosed in a yellow spathe. The 
lower portion of the spadix is covered 
with female flowers ; above the female 
flowers are some abortive pistils, then 
a number of closely packed male 
flowers, each reduced to a single 2- 
celled anther opening by minute pores 
at the apex. The spadix is pro- 
longed above the staminate flowers 
into a sterile mass of tissue. There 
are several varieties of this species. 
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C. indica (Man-kachu) is much cultivated in Bengal for 
its esculent stems and conns ; it flowers at the close of the 
rains and beginning of the cold season. 



Section of a conn of Arum, 


Pothos scandem, an epiphyte, is a native of Chitta- 
gong; the leaves are alternate, petioled, lanceolate, entire, 
smooth ; the flowers are hermaphrodite. 

Acorns calamus , a plant common in moist sites through- 
out Asia, Europe, and North America. The rhizome has 
long been held in esteem as a tonic, &c. Richardia orthio- 
pica (Lily of the Nile) is cultivated in Himalayan stations. 
The plants of this order are most abundant in the tropics ; 
the juices are generally acrid and dangerous, hut heat 
dissipates the noxious principles. 

Other genera are : Cryptocorync , Alocasia, Caladiura, 
Aglaonama, Scindapsus , Arum , &c. 

Typhacecc 

Are marsh herbs, with linear leaves and moncrxjious 
flowers, arranged in spikes or heads ; perianth none, or 
reduced to scales or bristles; ovary solitary, 1 -celled ; seeds 
with the embryo embedded in the axis of the mealy endos- 
perm. The habit and general appearance of these plants 
resemble those of Cyperaceax 

Typha clephantina (Hogla) is a perennial herb, grow- 
ing on the borders of tanks and marshy places, which do 
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not dry up during the hot season ; the culms ai'e from 
6 to 12 feet high ; the leaves are long, ensiform, and smooth ; 
and are sometimes used for making mats. The abundant 
pollen is nutritious, and is made into a kind of bread in 
Western India, New Zealand, and elsewhere. 

T. anguMi folia (Rain hogla) is smaller than the last 
mentioned species, but is found in similar places. 

Pidlacea: 

Are plants floating free on water with monoecious flowers, 
surrounded by a spatho ; each spathe containing one 
female flower and two or more male flowers ; stamens 
definite, sometimes inonadelphous ; ovary 1 -celled; embryo 
straight, in the axis of fleshy endosperm. 

These plants are sometimes regarded as the simplest 
forms of the Avoids. Pistia strati otes (Takapana) (see 
Fig. 203) is found floating on pools of stagnant water 
in most parts of India; flowering time the hot season. 
The flowers are monoecious, and are very beautiful when 
examined with an one-inch object glass. 

Fig. 202, 



Plants of Pistia ; the smaller one to the right is of later growth, and is connected 
with the parent plant by a runner. 

In Lemna orbicuhita (see Fig. 204) the leaves are 
minute, subsessile, orbicular, flat on both sides, from 2 to 3 
together. Woljfia Delilii is very minute and rootless; the 
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leave s are globose, one or two together ; and occurs with 
L. orbiculata in every tank and pool of stagnant water 
in Bengal, forming a green scum over the surface. 


Fig. 203. 


Fig. 204. 




if 


Inflorescence of rtstia stra - 
tiutes (magnified). 


Aquatic roots of Lemna . 


L. cruciata is generally found under the surface of the 
water in tauks ; the leaves are petioled, lanceolate. Pistia 
is very widely dispersed in warm countries, whereas Lem- 
na is equally common in hot and cold countries. These 
plants are useful in tending to purify the stagnant pools 
and ditches in which they abouud. The genus Lemna is 
one of the simplest representatives of the Phancrogamia. 

Naiadacecv 

Are floating or submerged branching plants growing in 
fresh or salt water ; flowers inconspicuous, hermaphrodite. 
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monoecious, or dioecious; perianth of 1 — 4 scaly pieces 
or none ; stamens definite ; pistil free, of one or more 
carpels; ovary 1 -celled ; ovule solitary; seeds without 
endosperm. 

This order agrees with Hydrocharidacese and Alismacese 
in the structure of the seeds, but differs in wanting 
a conspicuous perianth, and in the form of the inflores- 
cence ; the structure of these plants is generally very 
simple. Potamogeton indicum is an aquatic herb, with 
floating, oblong or elliptical glabrous, many nerved leaves ; 
a native of the borders of fresh water lakes and ditches ; 
flowering time February and March. The flowers are 
small, numerous, of a green colour, and are borne in dense- 
spikes. Spathium cldnenm (Ghechti) is a native of shallow 
standing water, and appears and flowers during the rains. 
The flowers are small, purplish white, with blue anthers. 
The structure of these plants is generally veiy simple, 
consisting chiefly of tissue of very delicate organization. 
The genus Zostera is met with in the sea in all parts of 
the world. 


Fi<f. 205. 



Sagittate loaf of Ragittaria 
sagiiti folia. 


Allftmacr.ee 

Arc aquatic plants, mostly 
with broad, j>etiolate leaves and 
scapose inflorescence; flowers 
in racemes, umbels or pani- 
cles, perfect or monoecious ; 
perianth of six pieces — outer 
three herbaceous, inner three 
petaloid ; ovaries several, more 
or less distinct ; seeds wdthout 
endosperm. 

Some of these plants bear 
considerable resemblance to 
the dicotyledonous order Ra- 
il unculacese. They can be dis- 
tinguished from the Commeli- 
naceas, to which they have 
some similarity, by their tufter 
radical leaves, scapose inflores- 
cence, apocarpous fruit, &c. 
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Sagiltaria sagittifolia (Chota-kat) is a polygamous plant 
growing in marshy places, where it flowers in February, 
March, and April, The leaves are sagittate (see Fig. 205 ), 
the scape simple, and the flowers pure white, with a pur- 
plish base. S. obtusifolia (Bara-kat) is a common annual 
growing in swampy places, with radicle, erect, sagittate 
obtuse leaves ; it flowers during the cold season. The 
scapes are from 2 to 4 feet high ; flowers numerous, small, 
white ; the lower flowers of the inflorescence are usually 
female. 

Other genera are : Alisrna, Bid omus, and Limnocharis. 

Cy per ace a: 

Are grass-like heibs, with fibrous roots and solid, fre- 
quently angular stems; leaf- 
sheaths, closed without a ligule at 
the apex ; flowers perfect or uni- 
sexual, each with a solitary bract 
or glume ; perianth none or exist- 
ing in the female flowers, in the 
form of a membranous covering, 
called perigynium (see Fig. 200); 
stamens mostly 3 ; ovary superior, 
1 -celled ; seed with a lenticular 
embryo enclosed in the base of the 
endosperm. The solid, usually 
angular, stems, the closed leaf- 
sheaths, and the reduction of the 
floral envelopes to a single bract 

Female flower of a seilge. or glume, distinguishes these 

plants from the Gramineje, which they resemble in many 
respects. 

Cyperus rotund, us (Mulha) is by far the most common 
species in India; it grows abundantly everywhere ; culms 
erect, from 1 — 2 feet high, three sided, smooth ; umbels 
terminal, surrounded by a 3-leaved involucre. 

Cyperus inundatus (Pati) is found in great abundance 
on the low banks of rivers ; it thrives most luxuriantly 
where the tide rises over it. 

Papyrus pangorei CMadur katl) is common in ditches 
and on the borders of marshy places during the rains: 
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Creeping stem of Carex. 


what is known as “ Calcutta matting ” is made from the 
culms of this plant. 

Papyrus antiquorum is a tall sedge, celebrated as having 
furnished the ancients with a kind of paper made from 
the pith. 

Other genera are : Carex, Selena, Scirpus, Mariscus : 
Kyllvnga, Courtoisia, Fimbristylis, Isolepis, Fiurena, 
Rhynchospora. 

Gramineas 

Are mostly herbaceous plants, rarely arborescent', usually 
with hollow jointed stems, narrow alternate leaves, with 
sheaths split down at the side, opposite to the blade, often 
with a ligule at its summit ; flowers usually hermaphrodite, 
sometimes monoecious or polygamous, either solitary or 
arranged in spikelets ; spilcelets one to many flowered, 
consisting of a number of bracts and the essential organs 
of reproduction without any perianth, or the latter repre- 
sented by one or more, usually very minute, organs called 
lodicules. Each spikelet commonly has two or more outer 
or empty bracts (glumes), one (flowering glume) below 
each flower, and a pale enclosing each flower. The pale 
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differs from glumes in having no central nerve ; and it 
usually has two lateral ones. Stamens usually 3 (in Rice 
and Bamboo there are C) ; ovary superior, 1-celled ; embryo 
lying at one side at the base of the faranaceous endosperm. 

Fig. 208. 

o 



Diagram of the flower of a grass. 

The flowers of most grasses may be deduced as is shown in Fig. 208 on 
the theory of the abortion of certain parts from the typical Monocotyle- 
donous flower represented in Fig. 171, which is itself the typical diagram 
of LUhicetii. The posterior leaf of the inner perianth whorl, the outer 
perianth whorl, the whole of the inner whorl of stamens, and the ante* 
rior carpel are wanting. 

The hollow jointed stems, the leaf-sheaths split down 
at the side opposite to the blade, and the ligule at the base 
of the blade, &c., distinguish this order from the Gyperaeeas. 
Sugar canes (Uk), however, have solid stems, and the rhi- 
zomes of ordinary grasses are also commonly solid. The 
remarkable awn which is produced in the flowering glumes 
of many grasses is usually regarded as a barren development 
of the axis of the spikelet, which would make the inner 
palea the subtending bract of the flower ; the ligule is 
generally regarded as an excrescence from the upper parts 
of the sheathing petiole. The main value of this order 

13 
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Fig. 209. 



Fruit of Itice, showing the glnmes some with and some without awns. 

is in the seeds or more properly the fruits, especially of 
•what are called the cereal grains, such as Rice, Maize, 
Wheat, Rye, Barley, and Oats. 

Mr. Bentham has lately proposed a new or modified 
classification of grasses, of which the following is an out- 
line : — 

Series A. — Panicacecc. 

Spikelet jointed to the pedicel below the outer glumes, 
with one fertile flower, with or without a male or barren 
flower below it. 
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Tribe 1, Panice ce. — Spikelets hermaphrodite, rarely 
unisexual by abortion, spicate or paniculate; rachis of the 
inflorescence not jointed; flowering glume not awned, 
hardened in fruit or at least stiffer than the outer ones. 

One of the largest tribes, particularly numerous in tro- 
pical countries. Example: Paspalum, Panicum, Pamuse- 
tum, Oplismenus, Set aria, etc. 

Panicum commutation (Makar-jali) is a common grass 
of which cattle arc very fond. 

Tribe % May dew . — Spikelets unisexual; the male ter- 
minal, spicate or paniculate, the females spicate at the base 
of the males or in a separate inflorescence, disjoining from 
the rachis, except in Zea. 

A very small tribe, including the genera Coix and Zea. 

Zea mays (Bhuta), the largest cereal ; it is cultivated in 
various parts of India; the flowers are monoecious — a rare 
occurrence among the Graminese. 

Tribe 3, Oryzea \ — Spikelets hermaphrodite or rarely 
unisexual, paniculate or spicate ; rachis of the inflorescence 
not jointed ; scale or glume next the flower 1 -nerved or 
keeled, not 2-nerved as in most grasses. 

Also a small tribe, j 7 et it includes the important genus 
Oryza. 

(hr ha sativa (Dhan); the flowers of this well-known 
useful cereal have G stamens. 

Tribe 4, Tr-itfeflinea *. — Spikelets hermaphrodite, solitary 
geminate or fasciculate along the branclilets of the inflo- 
rescence; empty glumes awned or awnless; flowering 
glume transparent or membranous, awnless or terminating 
in an awn. 

An unimportant tribe, scarcely represented in India 
except by the monotypie Thysanolmna. 

Tribe 5, Zoymcm. — Spikelets hermaphrodite or some 
of them imperfect, not jointed to the rachis, solitary or 
clustered; flowering glume membranous, often smaller 
than the empty ones and transparent. 

Zovsia procumbens and Lappago procumbens are com- 
mon representatives of this small tribe. 

Tribe 6, Andropogonew . — Spikelets in pairs at each 
node of the jointed rachis of the spike or of the branches 
of the panicle, or in triplets at the end of each branch ; the 
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spikelets of each pair or triplet homogam ous or hetero- 
garaous ; flowering glume smaller than the empty ones by 
a line, and often awned. 

A large tribe, chiefly tropical and subtropical. Among 
other genera it includes Saccharuin, Erianthus, Hemar- 
thira, Ischsemum, Sorghum, Chrysopogon. 

8. cylindricwn (Ulu) is a native of moist stiff pasture 
ground, particularly common over Bengal, where the fields 
are white with it when in flower after the first rains in 
April and May ; it is generally used for thatching. 

The flagrant roots of Andropogon murieatas (Khas- 
khas) are well known all over India; they are used for 
making tatties, covers for palkis, &c. It usually grows 
in low, moist, rich soil, on the banks of rivers. 

Fi*r. 210. Saccharum offieinarum (TJk) 

has solid culms from 6 — 12 feet 
high; extensively cultivated for 
its sugai'-producing qualities; it 
flowers during the rains. S. span- 
laneum (Kasb, kese) has culms 
from 5 — 15 feet high; it grows 
on the banks of rivers, railways, 
and other uncultivated land; it 
is used for making mats and for 
thatching houses. 

Seiues B. — Poaccm. 

Pedicel continuous below the 
outer glumes; rachis often joint- 
ed above the persistent outer 
glumes, produced above the fer- 
tile flower, stalk-like or bearing 
empty glumes or imperfect 
flowers, or sometimes with one 
terminal flower as in the Pani- 
caceoe, but then falling away with 
its glume from the persistent 
empty glumes. 

Tribe. 7, Phalaridew. — Herma- 
phrodite flower 1 ; terminal glumes 

Cutting of a Sugar-cane show- (j (or 5 and ft pale). 1-nerved or 

ine secondary roots developed i i i 
from the nodes. Keeieci. 
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A very small tribe, represented in the hills of Northern 
India by three or four species of Hieroehloe andPhalaris. 

Tribe 8, Agrostece.. — Spikelets 1 -flowered; raehis 
produced or not beyond the flower in the form of a bristle. 

This tribe is a rather large one, and is again divided into 
four subtribes. The species are mostly temperate and 
subtropical. Sporobolus is an Indian genus. 

Tribe 9, Isachneoe . — Spikelets equally 2-flowered; 
glumes usually awnless ; raehis not produced beyond 
the flowers. Example : Isachne. 

Tribe 10, A renew . — Spikelets two or more flowered, often 
panicled ; flowering glumes almost always furnished 
with a dorsal, rarely terminal awn ; raehis usually pro- 
duced beyond the flowers. 

Mostly grasses of temperate climates. Species of the 
typical, genus, Avena, yield the valuable northern cereal 
oats. 

Tribe 1 1, Chloridece . — Spikelets one or more flowered; 
sessile in two rows along the raehis of the unilateral 
spikes. Elensine and Cliloris are representative genera. 

Tribe 12, Fesi.ucew . — Spikelets two or more flowered, 
variously paniculate or rarely racemose ; flowering glumes 
awned or awnless. 

This tribe is numerous in genera and species ; but they 
are chiefly inhabitants of temperate regions. Exagrostis 
is a large genus represented in tropical India. 

Tribe 18, II or dew . — Spikelets one or more flowered; 
sessile in notches of the raehis of the simple spikes. 

This tribe is neither numerous in genera nor species, 
yet it is one of the most important, as it embraces several 
of the most widely cultivated cereals, as Wheat (Triticum), 
Barley (Hordeum), and Rye (Secale). 

Tribe 14, Bambusece . — Tall grasses, often woody, at least 
at the base ; leaves flat ; limb very often jointed to the 
sheath ; spikelets one or more flowered ; stamens 3 — 4 or 
more. 

The bamboos are one of the most useful and important 
tribe of tropical and subtropical grasses. 

The Graminete constitutes one of the largest natural 
orders, and includes probably from 3,000 to 4,000 species. 
They are universally distributed and have been culti- 
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FI". 211. Fi*. 212. 



Imbricated test ivation 
ol a grass (see 
page 17), 

vated from the remotest antiquity. Rice furnishes a larger 
proportion of food than any other single species. 

Rye, barley, and oats are the hardier "cereal grains;” 
wheat is the chief grain of temperate and warm temperate 
climates. Rice and maize form the chief grains of the 
tropics : maize or Indian-coru, the largest cereal, is a plant 
of American origin. 



G Y M.N O SPERM I A. 


The second group of flowering plants (the gymnospermia) 
produce ovules on open carpellary leaves; the endosperm 
arises before fertilization, and the contents of the pollen- 
grains are divided before the formation of the pollen tube . 
In tlie peculiarities of their tissues and especially of their 
sexual reproduction, these plants occupy an intermediate 
position between Angiosperms and vascular Cryptogams* 
In the anatomical structure of tine wood, Gymnosperms 
resemble Dicotyledons. They differ, however, in the layers 
of wood which are formed after the first year, being desti- 
tute of vessels and ducts and in the usual presence of 
bordered pits in the wood-tissue. 

The Gymnosperms are divided into three orders, embrac- 
ing plants of strikingly different habit, but closely allied 
in their morphological structure : — 

Oudeh I. — Gnetacece 

Are shrubs or rarely small trees, usually with jointed 
stems, and destitute of the resin so characteristic of conifers. 
There are only three genera belonging to this order. 
Ephedra , which approach the Casuarina in habit, are 
confined to the Himalayas and other temperate regions. 
Tire species of Gnetum are climbling shrubs, with opposite 
glabrous leaves and monoecious flowers ; the male flowers 
each consist of a single stamen, with a 2-celled anther or 
of 2 stamens having 1-celled anthers, the female of a 
naked ovule enclosed in an undivided perianth. 

Welwitschia mirabili ’s, the only representative of the third 
genus, is a native of the desert regions of South-Western 
Africa ; it is a most extraordinary dwarf- tree, seldom rising 
more than two feet above the sand in which it grows ; it 
never has more than two leaves, but these are of immense 
size, and were believed to be the cotyledons; but it has 
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lately been ascertained that the cotyledons perish early and 
are succeeded by one pair of peraianent leaves ; the plant 
attains an age of at least a hundred years. 

Order II. — Coni ferae 

Are trees or shrubs, with small, usually needle-shaped or 
scale-like leaves, rarely flat, as in Podocarpus. The flowers 
are always incomplete, and either monoecious or dioecious; 
the female flowers are of various forms, and are either 
solitary or united into cone-like inflorescences. The male 
flowers consist of a slender short or elongated axis on 
which the numerous staminul leaves are arranged. 

The affinity of the Coniform are with Dicotyledons by 
their habit of growth, although there is an essential 
difference in the internal structure of their organs. The 
pitted woody tissue with the absence of vessels and ducts 
serves to distinguish the wood of coniferous stems. The 
Coniferae may be roughly divided into three tribes — namely, 
the Abietineoo, the Oupressineao, and the Taxinem : 

Tribe 1. Abietinece . — Flowers usually monoecious ; cones 
usually large, the scales becoming more or less woody ; 
ovules two or more at the base of each scale, inverted. 
Trees with long needle-shaped leaves in fascicles of two, 
three or five according to the species (Pinus longifolia), 
or linear scattered leaves (Cedrus deodara), or small or 
large scale-lilce leaves (Araucaria sequoia). 

Pinus longifolia is common in the Himalayas at ele- 
vations of 5,000 to 6,000 feet. The wood is light, and being 
full of resinous matter is frequently employed in the hills 
for making torches. 

P. deodara (Debparu) is also a Himalayan tree; the 
wood is durable and is used in the construction of Hima- 
layan houses. Both these trees yield a large quantity of 
turpentine and resin. 

Tribe 2. Cupressimai . — Female flowers in small cones or 
strobiles consisting of a few scales and no bracts, usually 
thickening and forming a globular or ovoid fruit ; ovules 
and seeds erect, one or more at the base of each scale. 
Trees or shrubs with small spreading awl-shaped, or scale- 
like closely imbricated leaves. Examples: Juniperus com- 
munis, Thuja orientalis. 
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Tribe 3. Taxineee . — Fertile flowers, solitary, ripening 
into a fleshy fruit; ovule erect; leaves linear, scattered 
(Taxus ) ; leaves flat, rather broad (Podocarpus). In this 
genus, the last trace of resemblance in habit to the flowers 
of Angiosperms ceases, only a few ovules being produced 
on a naked inflorescence ; the flowering shoots are deve- 
loped from the axils of foliage leaves. 

In Hooker and Bentham’s Genera Plantarum the order 
is divided into six tribes, based upon modifications of the 
inflorescence and the position of the ovules. 

Order III . — Cycadcco 

Are tropical or subtropical dioecious trees or shrubs, 
with simple or branched stems, resembling palms and 
tree ferns in their habit ; the flowers are arranged in termi- 
nal cones at the apex of the stem in the centre of the crown 
of leaves, or they are lateral. 

In Oycas the female cone is truly terminal, consisting of a 
rosette of scales orleaves similar to the ordinary ones, though 
smaller and ovuliferous only in their lower parts, and further 
growth takes place through its axis. There is, in fact, an 
alternation of ordinary leaves and ovuliferous leaves on 
the same axis. In all the other genera, the cones are sub- 
tenninal and deciduous. The ovules are borne on flat or 
peltate scales, either beneath, or at the base, or on the 
margins. The ovule contains several embryos, but only one 

is developed ; the seeds 
have a hard or succulent 
testa. The 1 -celled an- 
thers or polliniferous 
cells cover the under 
surface of the male cone- 
scales. The distribution 
of the reproductive or- 
gans over the leaflike 
carpels together with the 
occasional circinate ver- 
nation of the leaf-seg- 
ments connect this order 
with the ferns. 

Cycas revoluta is very 
common in gardens about 
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Calcutta, It has somewhat the appearance of a tree fern ; 
it lives to a considerable age. G. circinalis is common 
in gardens near the sea-coast of the southern provinces 
of Malabar ; a kind of flour is prepared from the fruit after 
it has been dried some time. C. rumphii is a peculiar 
branched species ; it is occasionally cultivated in gardens. 
There are some fine specimens of this plant in the Botani- 
cal Gardens, Shibpur. The stem is marked with scars of 
two kinds — those of the true leaves and those of the floral 
leaves. 

Zamia longifolia and Z . horrida are also sometimes 
cultivated. 



CRYPTOGAM I A. 


The second division of the vegetable kingdom — Crypto- 
gamia (see abstract, page SO#) — includes plants destitute of 
flowers, containing anthers and ovules. In Phanerogams, 
two sexual cells, dissimilar in form, size, and other respects, 
perform the process of fertilization ; one of the two sexual 
cells is the male , sperm , or pollen-cell , the other the female , 
germ-cell , or germinal vesicle . From the connection of 
these dissimilar cells, a structure arises which can no 
longer be considered a part of the connected conform- 
ation of the parent plank These plant structures form a 
generation . 

In most Thallophytes, and in all Museinem and vascular 
Cryptogams, the generations which proceed from one 
another arc dissimilar, having dissimilar habits of life and 
conformation. For example, a genei'ation of the kind A 
will produce one of the kind B, and this again one of 
the kind A. “The whole process of development which 
passes through the successive dissimilar generations, and 
finally returns again to the first form, is called alternation of 
generations' 9 (A more comprehensive conception of the 
alteration of generation makes it applicable to flowering 
plants ; but in these the first generation does not exist as 
an independent growing plant. The endosperm of flower- 
ing plants has been regarded as analogous to the prothal- 
lium, the embryo-sac to the macrospore, and the pollen- 
grain to the microspore of certain Cryptogams. But the 
endosperm is often wanting, and alternation of generation 
has almost disappeared.) 

“It is only in some Algae and Fungi that all successive 
generations are similar and produce similar reproductive 
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cells,” as in Nostocacese, etc., where asexual generations 
follow one another without intermission. In Spirogyra, etc., 
an uninterrupted series of sexual generations succeed one 
another. 

The usual case among Algse and Fungi, and the univer- 
sal one among Muscinese (Mosses and Liverworts) and vas- 
cular Cryptogams (Ferns, Horse-tails, and Stag-mosses), is, 
however, for sexual and asexual generations to alternate 
regularly. When the reproductive cells are asexual, that 
is, developed independently of any foreign aid, the genera- 
tion from which they are derived is called an asexual 
generation. The asexual reproductive cells usually become 
detached from the mother plant, and are dispersed (hence 
called spores), in order to produce the new generation at a 
distance from it. When the reproductive cells are sexually 
developed, the generation to which they owe their origin is 
called a sexual generation. One of the two sexual cells, 
the germ or female cell, generally continues to lie in a 
special organ of the mother plant (the oogonium, archego- 
n him), and there waits fertilization by the other sexual or 
male cell (spermatosoid, antherozoid). 

The classification of Cryptogams proposed in the fourth 
edition of Sachs’ Lchrbuch der Botanik is here adopted; it 
rests on such a sound scientific foundation that it must 
ultimately come into general use in its main features. The 
whole range of Cryptogams he divides into three groups : 
Jsf, Vascular Cryptogams ; - nd, Muscinese ; and 3rd, Thal- 
lophytes. 

GROUP I.— VASCULAR CRYPTOGAMS. 

In vascular Cryptogams, the sexual generation which 
proceeds from the spores is a small body of the simplest 
kind, without any considerable differentiation of tissues. 
It appears externally as a mere precursor of further de- 
velopment ; hence the name prothallium (see Fig. 166) 
has been given to it. In Filicineae and Equisetacese, the 
prothallium carries on an independent existence resembling 
the thallus of the lower Hepaticm (liverworts). In the 
Dichotomese (Selaginella, Club-mosses) it becomes simpler, 
and its morphological differentiation less pronounced. In 
Ferns and Equisetaceas, the prothallia continue to grow 
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lor a considerable time, and contain a large amount of 
chlorophyll and form numerous root-hairs. 

When mature, the prothallia produce the archegonia (a 
special organ of the mother plant, in which the germ-cells 

are formed ), and anthe- 


Fig. 214. 



Frothallium (sexual generation) of a fern. 

a. The proihalliinii, natural sisce, to be 

found on damp walls, el<;. 

b , The same prothaLlium magnified. 


ridia (cells, or masses 
of cells, which produce 
the male reproductive 
bodies), usually in con- 
siderable numbers ; in 
Equisetaceao these pro- 
thallia are usually dioe- 
cious, the male pro- 
thallia being smaller 
than the female; in 
ferns, monoecious, al- 
though they both pro- 
ceed from similar spores. 

In the division Rhi- 
zocarpom and Ligulatse, 
there are two kinds of 
spores — macros pores 
(female) and micros- 
pores (male). The ma- 
cros pores develop a 
female prothallium, 
which remains within 
the spore, or is only 
partially protruded, and 
which produce exclu- 
sively archegonia, or 
sometimes only a single 
one. In Ligulata?, the 
prothatlium is devel- 
oped in the spore itself, 
filling it up with amass 


of tissue, the archegonia becoming exposed only by the 
splitting of the cell-wall of the spore. This process is 
similar to what takes place in the ovules of gymnosperms, 
where, before the pollen-grains fall on the micropyle, the 
embryo-sac becomes filled up by free cell formation with 
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delicate cellular tissue (the endosperm), in which are formed 
the corpuscula or secondary embryo-sacs, and which are 
very much like the archegonia in the internal prothallium 
structure of Selaglnella. The microspores produce a rudi- 
mentary male prothallium, which remains within or attached 
to the spore, analogous to what is seen in the pollen-grains 
of Gymnospermia, which, in like manner, produce a rudi- 
mentary prothallus. 

The archegonia of vascular Cryptogams are like those 
of the Museineae, consisting of a cu p-shaped mass of tissue 
enclosing the oosphere (female-cel!) and of a restrict- 
ed portion, the neck. The flask-shaped archegonia are 
hollow receptacles formed in the thick part of the pro- 
thallium, and have a narrow neck-like passage through 
which the antherozoids reach the oosphere (female-cell). 
In vascular Cryptogams, however, the tissue of the ven- 
tral part is formed from the prothallium itself. The 
antherozoids or spermatozoids, as they are sometimes called, 
are similar to those of the Muscinem spirally coiled 
threads, usually with a number of fine cilia on the 
anterior coils. The asexual generation is that in which 
the plants are commonly seen and known, and during 
which they attain the highest degree of development ; 
in the vegetative structure, they arise from the oospore 
(fertilized oosphere) in the archegonium ; they soon be- 
come independent plants, which free themselves at a very 
early period from the prothallium, and obtain their own 
nourishment. It is this asexual generation which is 
catted in ordinary language the Fern, Equiseimn, etc. 
Roots are usually present except in Salvinia, Psilotum, 
and some species of Hymenopliyllum, and they always 
remain nearly uniform in size. The leaves are not so 
varied in their forms as in Phanerogams ; they are either 
simple, segmented or variously branched. The differen- 
tiation of the tissues into epidermis, fundamental tissues, 
and fibro-vascular bundles are always clearly distinguish- 
able. Vascular Cryptogams form a group connected with 
one another by very obvious bonds of relationship, 
but may be divided into three tolerably well marked 
classes : (1) Filicineae ; (2) Eguisetaoece ; and (8) Dicho- 
tomi: 
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Abstract of Vascular Cryptogamic Orders. 


f Stipulate 


f ()phioglossace». Ex.: A drier'* Tongue. 
'( Marattiaceaj. Ex. : Marat tut. 


fFilicinese 


Filiees 


'Poly pod iacere. Ex.: Maiden-hair, etc. 
Cyatheaceee. Ex* : Tree Ferns. 
Ostnundaoeee. Ex. : Koval Fern. 

- Scliizaieeye. Ex. ; Twining Fern, Lygo- 

j dinm. 

I Gleitheniacero. Ex.: Gleichenia. 

( Hymenophy Dacca. Ex. : Film Ferns. 


| Equisetace® 


(IJhizocarpeie 


•••{ 


Marsileacese. 

Salvineaceae. 


Ex. 

Ex. 


Pepper- worts. 
Water Ferns. 


... Equisetaceae. Ex. : Horse-tails. 


1. Dichotomi 


f r f Selaginellwe. Ex. : Selaginella. 

j L, P ,lato - ( isoetesc. Ex. i Quill-won. 

! T f Lvcopodiem. Ex. t Stag’s horn Moss, 

LLycopod.acese — ^ Pailotetc. Ex.: Psilotum. 


Class I. — Filicine.e. 

The second or asexual generation are plants "with large 
usually divided leaves, bearing sporangia (capsules con- 
taining spores) (see Fig. 167), collected in sori (groups of 
sporangia), usually ou the under surface of the leaf. The 
Filioiueie are divided into — (1) Stipulutiv; (2) Filiees ; 
(oj Rhizocarpeai. 


Fig. 215. 



A sporangium of 
a Fern (magnified)* 
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Division I . — Stipulatas. 

These plants, hitherto included among ferns, must be 
separated from them in consequence of the entirely 
different mode in which their sporangia are formed ; they 
agree with the sporangia of all vascular Ciyptogams, in 
the one point of belonging to the leaves. The sporangia in 
the Stipulate arc not, however, products of single epider- 
mal cells, as in Ferns and Rhizocarps, but their origin 
more resembles that of the pollen-sac of the anthers of 
many angiosperms. The stipulate structure occurring in 
these plants is entirely foreign to ferns. The second or 
asexual generation is usually unbranched, the leaves 
stipulate, and the sporangia are produced from the rneso- 
phyll of the leaf, and of one kind only. The Stipulate 
are divided into two orders — Ophioglossacem and Marat- 
tiaceai. 


Order 1. — Ophioglossacecp. 

The prothallium is developed underground and is 
destitute of chlorophyll. The loaves are not circinnate in 
vernation ; and the sporangia dehisce by two valves open- 
ing down the side nearly to the base ; they have no ring 
or annulus. 


Order 2. — Mciratliacecu. 

The leaves are circinnate in vernation; the sporangia 
open by pores or by a slit down one side of the capsule; 
they are without a ring, and are usually jointed together in 
concrete masses (synangia). 

Division II . — Filtces. 

The sexual generation or prothallium arising from the 
spores of the plants of this group, is a thalloid structure 
containing chlorophyll, and obtaining its nourishment 
independently ; it produces simple root-hairs (rhizoids), and 
finally antheridia and archegonia ; the prothallia of Poly- 
podiacese arebright green organisms of a scale-like appear- 
ance ; they grow abundantly on old walls and low ground, 
in damp and shady situations ; they are found most abun- 
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(lantly at the beginning of the rainy season. The prothallia 



Pinnate leaf (frond) of a Fern. 


are monoecious, though, 
as in Osmunda, they 
show a tendency to be 
dioecious. 

The second or asexual 
generation, or fern as 
■it is popularly termed , 
is erect and unbranch- 
ed, or prostrate and 
slightly branched ; the 
mature fern is in some 
Hymen ophyllacece, a 
small delicate plant, not 
much exceeding in 
dimensions the larger 
Muscinese ; in other sec- 
tions, the fully grown 
plants attain the size of 
considerable shrubs ; 
some species assume 
even a palm-like habit, 
and are called tree ferns. 

The leaves (common- 
ly known as fronds) 
are not stipulate , they 
are usually character- 
ized by a circinnate 
vernation, and they 
only unroll in the last 
stage of their growth* 
The form of the leaves 
are among the most per- 
fect in the whole vege- 
table kingdom, the la- 
inime are usually deep- 
ly lobed, branched, or 
pinnate. In Lygodium 
the leaf-stalk or rachis 


resembles a twinuing stem, growing for a long period, the 
pinnae presenting the appearance of leaves. 


16 
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The sporangia (capsules) arise from single epidermal 
cells, and. are usually stalked unilocular capsules. A 
ring of cells is generally developed on the capsule in a pecu- 
liar manner, and is termed the an- 
nulus (sec Fig. 1 07) ; by its con- 
traction when it dries up, the cap- 
sule bursts. Sometimes, instead of 
the annulus, a terminal or lateral 
group of cells of the wall of the 
capsule is developed in a similar 
manner. The sporangia are general- 
ly combined into groups (sori), each 
group being termed a sot us (see 
Fig. 2 17). The sorus contains either 
a small definite number, or a large 
indefinite number, of sporangia. 
The whole sorus is generally covered 
by an outgrowth of the epidermis, 
the iudus'mrn or involucre (see Fig. 
217). in some cases the sori are 
'** rmly distributed over the 
whole of the lamina: in others they are connected with 
definite portions of it. The spores are of one kind only ; 
they do not usually germinate till a considerable time after 
dissemination. 

The systematic classification of ferns is based artificial- 
ly on tjie form of the mature sporangia for the ordevs, and 
of tlio form and arrangement of the sori for the genera. 
The Filices may bo divided into six orders: (1 ) Polypo- 
diaccat ; (2) 0 yatheuccai ; (3) Osmundiuiecv ; (4) Sch iza’aceu: ; 
(5) GJeichcniaaa v ; and (0) II ymcnophyllacew (see Hooker 
and Baker’s Synopsis Filieum) : — 

Order 1 . — Pol ypodiacca t. 

Sori dorsal or marginal, of many capsules, usually pedi- 
cellate; annulus vertical and incomplete; dehiscence 
transverse. 

Order 2. — Cyatheacecv. 

The annulus is complete, oblique ; dehiscence transverse; 
sporangia sessile. Mostly tree ferns. 


Fig. 217. 



portion of a frond 
"will* two sori covered 
by imlmda. 
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Order 3. — Osmundace a*. 

Sporangia shortly stalked ; dehiscence longitudinal, 2- 
valved, opening across the apex., furnished with a short 
horizontal ring. 

Order 4. — Schi zo>acea>. 

The annulus is in the form of a cap; the dehiscence is 
longitudinal; capsule 2-valved f opening down the side. 
In Lygodium, the climbing leaf-stalk ends in a lamina, 
which is not circinnate. 

Order 5. — Ghi / clt oni< r cetr. 

The sovi are dorsal ; sporangia sessile, arranged in threes, 
or fours, with a complete transverse annulus ; dehiscence 
longitudinal ; involucre none. 

Order 6. — Ilymenophyll (team 

Are small, often epiphytal ferns. The sporangia are form- 
ed on a prolongation of the vein, beyond the margin of 
the leaf ; the annulus is horizontal or oblique; dehiscence 
longitudinal. 

D i vision 11 1. — IvHlZOCA.Rl'E.'E. 

The sexual generation of Ithizocarpese is developed 
from spores of two different kinds, — the smaller, the mi- 
crospores (male), and the larger (which exceed the smaller 
several hundred times in size), the macrospores (female). 
The sporangia are formed in hollow capsular stalked recep- 
tacles, closed on all sides, usually termed sporocarps. 

The Rhizocavpcoi is divided into two orders : 

Order 1. — MarsHeacca: 

Are perennial plants, creeping in mud ; microspores and 
macrospores in the same sporooarp. Example : Mars ilea, 
qua Jr if alia. 

Order 2. — Salvineacm 

Are annual plants floating on water ; inicrospores and 
macrospores iu distinct sporocarps. Example : Water Ferns. 
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Class IT. — Equjretace^e. 

The second or asexual generation are herbaceous plants, 
with fistular jointed stems ( horse-tails), see Fig. 218. In 
the sexual generation the prothallia are generally dioecious ; 
the male prothallia are small, the female are much larger 
(as much as half an inch). 

All existing forms are so nearly related to one another 
that they may be included in a single genus Equisetnm ; 
even the Equisotacese of earlier geological periods, the 
Calamities, show in the little that is still discernible of 
their organization, the closest agreement with existing 
forms. 

Class III. — Djchotomt. 

The second or asexual generation is usually repeatedly 
dichotomously branched, with very small 1 -nerved leaves; 
the sporangia are solitary. The Diehotomeae ma} r be 
divided into two divisions : Ligulataj and Lycopodiacem. 

I) i v ision I. — LioulaT/H. 

The leaves are furnished with a ligule near the base ; the 
spores are of two kinds. The prothallia are small, aud are 
never independent of the spores. 

Order 1. — Selaginellccn. 

The leaves are small, scale-like, are placed in four rows, 
and are of different sizes ; the lateral rows consisting of 
larger, the upper and under of smaller leaves. 

Order 2. — Isoeteai 

Are aquatic plants, with a simple cylindrical but only 
slightly developed stem, with long grass-like leaves. 

D ivision II, — Lycopodia cm, 

The Ljmopodiacefe possess only one kind of spore ; the 
leaves are simple sessile, and with a single central vein ; 
they are all of the same size, and are arranged spirally on 
the stem. 

Order 1 . — Lycopodieae 

Are plants with procumbent stems, hard and woody. 
Several species of the Lycopods are commonly known as 
stag’s horn moss, or club moss. 
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Order 2 . — Psilotece 

Are plants with long, slender, many forked stems, and 
very small rudimentary leaves ; true roots are altogether 
wanting ; the sporangia are trilocular. 


Details of Vascular Cyptogamic Orders. 


0 rde r I. — Opldoylossacca’. 


In the sexual generation the Ophioglossaeese is a monne 
Fig. 218. cious prothallium developed un- 



OpMoglussum . 


dergrouiid ; which produces a 
number of autlieridia andarche- 
gonia; the autlieridia are cavi- 
ties iu the tissue of the pro- 
thallium ; the anthcrozoids are 
similar in form but larger than 
those of the Polypodiacese. The 
archegonia are developed in a 
similar manner to those of other 
vascular Cryptogams. 

The asexual generation bears 
the sporangia, which arc essen- 
tially different from those of 
ferns; they agree with the 
sporangia of all vascular Crypto- 
gams in the one point of belong- 
ing to the leaves; they are not, 
however, the product of single 
epidermal cells, as in Ferns and 
Rhizoearps. The sorus is an 
entire lobe of a leaf, the inner 
tissue of which produces the 
mother cells of the sporangia, 
thus resembling the pollen-sac 
of the anthers of many an gi os- 
perms. Ophioijlos s am retlcula- 
him ( Bak. Ekteera) is a native 
of cool, shady places, where it 
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appears during the rainy season. 0. mdgatum , L., is the 
common adder’s tomrue. Other genera are : Botrychium, 
Swartz ; and Hehniufhostacltys, Kaulf. 

Order II. — Maratliacetv. 

In this order the sori are placed singly on lateral veins 
of the pin life, to which they are attached by a narrow ridge 
shaped base; they resemble the Ophioglossacejc in the 
origin of their spores, and by their stipular structure which 
is entirely foreign to true ferns. The commonest genera 
are: Mamttia, !Sm. (which is a well-marked genus, ex- 
tending all round the world within the tropics); and 
A ny topic r is, Hoffm. 

Order IIL—Poh 



Are ferns with stalked 
sporangia, having a verti- 
cal incomplete annulus 
with transverse dehiscence. 
This order may be divided 
into ten sub-orders, which 
may be grouped into two 
divisions; the first (Invo- 
lucratm) containing plants 
having an indusiutn, the 
second ( Exi n volucratfo) 
comprising those which 
have none (see Hooker’s 
and Baker’s Synopsis Eili- 
cum) : 


A portion of the leaf (frond) 
of a lVvn allowing t lie spore cases 
in which the spores are formed. 
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A. — INVOLTJCRATJE. 

1. Avplminr.. The sori are unilateral on the course of the veins. 

2. AxpUhca. InUusium uniform or peltate. 

A. DaralUctP. The sori are terminal oil a vein, or at a fork or are 
placed on a intra-marginal anastomosing bend of the veins. 

4. Li mhstrrrr. Indusium bursts along its outer margin, attached in- 

teriorly. 

o. Ptcrhlere. Sori usually linear marginal ; iudusium bursting along 
its outward margin, attached exteriorly. 

0. Blech tutr. Sori linear situated between the mid-rib and margins 

of the leaflets. 

7. lfickxon,ic(C . Iudusium cup-shaped, reflexed. 

II.— EX IN V OLUCUAT.E. 

5, Acrostic h err. Fronds wholly fertile, 
it J'ohfpwlicfc. Sori usually globose. 

10, (rcmum U'ulcfC. Sori linear or oblong. 

1. — The Aspic ulcm include the genera Asplenium, L.; 
Allantodia, Tt. Hr. ; and Actiniopteros, Link. 

2. — Aspldim* contain tins genera Aspidium, a cosmopoli- 
tan genus ; jNVphrodimn, also cosmopolitan; Nephrolepis; 
Oleandra, a small genus almost restricted to the tropics, 
distinguished from Nephrodium mainly by habit, having 
widely creeping seandent shoots, jointed stems, and entire 
lanceolate elliptical fronds. 

3. — Daoallica* include the genera Davallia, Cystopteris, a 
genus allied to Woodsia. 

4. — Lindmw, contain only a single genus Lindsaxi. 

5. — Ptericletv contain the genera Adiautum (maiden-hair 

ferns), most of the species of which 
are recognizahle from all other ferns 
except the typical Liudssua by the 
texture and one-sidedness of their 
segments ; Cheilavfltes, in which 
the fronds are under a foot long, 
often under six inches. It is very 
difficult to draw the line between 
Cli e i 1 an th os and N o tl i ocl \ hena, 

which is the corresponding non- 

indusiate genus. Onychiinn, Cryptogramme, Pellaia, Pieris , 
a large cosmopolitan genus; Cerai opteris and Lomaria, a 
considerable genus closely connected with Blechnum. 

6. — Blechnea * contain the genera Blechnum , Wood - 
ivardia, and Doodia. 



Leaflet of an Adinntum. 
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7. — Dicksoniem contain the genera Onoclea, large herba- 
ceous ferns ; Woodsia, small herbaceous much tufted ferns ; 
Sphwropteris, and Dichonia. 

8. — Acroshtichew , containing the single genus Acrosti- 
ehwm, L., are readily distinguished by the back of the 
fronds being almost or entirely covered with spore-cases. 

9. — Polypodiecu, including also only one genus Polypo- 
dium , which contain a larger number of species than any 
other genus. 

10. — Grammitidecc include the genera Nothoehlwna, 
ft. Br. ; G ymnogvammc I)esv, Bramca, K., a genus of subar- 
borescent ferns ; Me n isei am, Schreb. ; Antrophyum, Kaulf., 
ferns with simple fronds of linn but fleshy texture ; Vitta- 
ria, ferns having grass-like fronds of subcoriaceous texture ; 
Drymof/lossum , Prsl. ; and Memionitis, L. 

Order IV. — Gyathcacew. 

The Oyatheaceae are mostly tree ferns. The sori more 
or less elevated on a common receptacle are dorsal, globose ; 
sporangia sessile or stalked, with on oblique annulus ; 
dehiscence transverse; involucre scale-like, or cup-shaped, 
or absent in alsoplnla. Common genera are: Cyathea, 
Sm.; Alsophila, Ii. Br. ; Dlacalpe, Bl. ; Matonia , li. Br. (not 
arborescent) ; and Ilemilelia. Tlie Alsopbila ore arborescent 
ferns, with the general liabit of Cyathea and Hemitelia, 
but destitute of involucre. Alsophila latebrom, H. K., is 
common almost throughout India proper and the Malay 
Islands, and is the common kind of tree fern seen round 
Darjiling. 

Order V. — Osmundacew. 

The Osnmndaceoe are striking ferns, clearly marked 
by habit. The numerous shortly-stalked sporangia are 
arranged in dense sori on the back of the frond or in a 
spike or panicle, due to the non-development of the paren- 
chymatous tissue between the veins; the annulus is 
horizontal and incomplete ; the dehiscence is longitudinal. 
Other genus, Todea, Willd. 

Order VI. — Schizcwcere. 

The sporangia are ovoid or pear-shaped; sessile or shortly- 
stalked, opening down one side; the annulus is complete 
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and circular, and is in the form of a cap, on the summit ; 
the dehiscence is longitudinal. Lygodium is a small widely 
diffused genus, well characterized by its scandenb twining 
stem. The primary branches end in a lamina which is not 
circinnate. Lygodium scandens , Lin., is common in most 
parts of India; the sporangia appear in the rains and cold 
season; the compound fronds are like slender climbing 
stems, bearing small fronds, and are of indefinite growth. 
Lygodium jiexuomm, Sw. (Bhut-raj), is a perennial scand- 
ent plant; the fronds ate coinpnundly pinnate ; the ulti- 
mate segments are long and narrow, having sporangia on 
both sides. 

Schizwa, Smith, is a small widely-diffused genus, very 
distinct in habit. Other genus, Anemia, Sw. 

Order VI L — Glciclwniacea ; . 

The sort, are dorsal, without indusium; sporangia sessile, 
usually two to ten in each sorus; the annulus is complete, 
transverse or oblique; dehiscence longitudinal. 

Order VI TL — Jlymeno phyll acew. 

This order contains the lowest forms of ferns, most 
nearly allied to the mosses; they are small, often epiphytic; 
the sporangia have an oblique or transverse complete 
annulus, and therefore burst with a longitudinal slit ; they 
are formed on a prolongation of the fertile vein projecting 
beyond the margin of the leaf, which is surrounded by a 
cup- shaped indusium. The genus ffymenophyllum , Smith, 
contains small, sometimes very minute ferns, frequently 
found growing on trunks of trees and damp rocks; the 
fronds are of delicate texture, often of an olive-green colour. 
The Trichomanes , L., agree with the last in habit of growth 
and delicacy of texture; the shape of the involucre is 
characteristic. 

Order IX . — Mavsiliacm. 

In the asexual generation, these plants are perennial, 
creeping in mud ; the inicrosporangia and macrosporangia 
are contained in the same sporocarp. The sporocarp has 
somewhat the form of a bean, the stalk running up one 
of its edges ; the interior of the sporocarp is divided into 
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compartments, each containing a sorus, the placenta of 
which extends on its external face from the dorsal to the 
ventral edge of the sporoearp and projects inwards in the 
form of a ridge along the centre ; the placenta hears a row 
of macrosporangia, and on either side of this, a row of 
inierosporangia. 

The sporangia must he considered as metamorphosed 

leaves with united pin- 
n sr, and hearing the 
sporangia on their upper 
sides in a definite rela- 
tion to the course of the 
veins, in the same man- 
ner as among the ferns. 

Beneath the epidermis 
of the wall of the sporo- 
earp, which is at first 
very hairy, lie two or 
three layers of thickened 
and lignified cells, which 
form a very hard sporo- 
carp-wal 1 , scarcely per- 
meable by water. 

MarsUea qua dri folia, 
Roxb. (Susneslnik), is 
very common on the bor- 
ders of tanks and marshy 
places; the leaves have 
long petioles, with four 
leaflets at the summit. 
The leaflets are broad 
Marsilea qua<lri folia, with two sporocarps. obcordate, entire, resem- 

bling the leaflets of Oxalis or Trifolium. 

Order X . — Salviniacew 

Are annual plants floating in water ; the inierosporangia 
and the macrosporangia are formed in different sporocarps, 
which are the metamorphosed teeth of the submerged leaves. 
A resemblance can thus be traced between the sporoearp 
of Salvinia and the indusiate sorus of Hymenophyllaeeax 
In Salvinia the wall of the sporoearp is thin and delicate. 
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Salvinia imhrieata , Roxh. (Pana), is a floating ratoons 
plant, trapezifonn; tlie leaves are sessile, alternate, and 
imbricated; the sporocarps are situated between the roots, 
on the underside of the plant, and are covered by imbri- 
cated scales. S. cucullaia , Roxb., is a small floating ramous 
plant ; the leaves are opposite subsessile, cowl-sha]>ed. S* 
verl icillnta, Roxb., is a floating plant; the leaves are oppo- 
site petioled, oval, flat ; tlie sporocarps are formed on the 
underside of the plant bet ween the insertion of the leaves, 
surrounded with long hairy trichoiucs. In S. hispida, the 
leaves are orbicular, cordate. Azolla pinnata, 11. Br., is a 
pinnately branched plant, with minute leaves; it differs 
from the Salvinia in having no true roots. All the Salvi- 
nias are common in Bengal during the rains. 

0 / v le r XI. — Fq nisei < / cr< . 

In the asexual generation, the Equisetacese consist of 
herbaceous plants (horse-tails) with jointed rhizomes, and 
iistular jointed stems, with sheaths formed by the coales- 
cence of tlie leaves at their base ; the stems are verticil- 
lately branched at the joints; their vegetative organs have 
a resemblance to the dicotyledonous order Casuariucaj. 

The fibro-vascular bundles are arranged in a circle, 
between the central and cortical air-cavities; these bundles 
ascend in a vertical direction and parallel to one another 
through the internodes ; a quantity of silica is deposited in 
the stems, and especially in the epidermis. In their mode 
of reproduction, the Kquisetacem closely resemble ferns. 

The sporangia of Kquisetacem are outgrowths of pecu- 
liarly metamorphosed leaves, and are generally formed 
in numerous whorls, at the summit of ordinary shoots, or 
of those specially destined for this purpose; the spores 
have three coats,— the first formed coat is capable of swell- 
ing ; it splits subsequently into two spiral hands forming 
the so-called elaters ; a second and third coat soon after- 
wards make their appearance within it : all three beat first 
closely one upon another like successive layers of a single 
coat ; but when the spore is placed in water, the outer 
one swells up strongly and becomes detached from the 
others, and at the same time its division into elaters is first 
indicated, which by their hygroscopic properties assist iu 
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the dissemination of the spores. The spores are highly 
organized, containing a nucleus and chlorophyll granules. 
The sexual generation arises from the spores, which when 
sown in water, or on damp soil, show the preparatory 
phases of germination after only a few hours, and consist 
of independently existing usually dioeeiousprothallia; upon 
the prothallia are produced the antheridia and archegonia ; 
in the antheridia are developed a number of eventually 
motile antherozoids ; in the archegonia, a single central cell, 
containing an oosphere, which after fertilization develops 
into a young plant. 

The E(juisetace*e at present existing consist of a single 


Fig. 222. 



Portion of a stem of an 
Equiseutm with sporangia. 


ge mis Eqnisetum. Eq uisetum debt le , 
Koxb., is the commonest species of 
Ecprisetum in India; it grows abun- 
dantly in the plains and in the Hima- 
layas. E. dijfusinn , Don., is a plant 
common in Northern India; the stem 
and brandies are slender ; the latter, 
from three to five inches long ; the 
whole plant is about eighteen inches 
high. E. elongalum , Wilid., is a taller 
plant than E. diffusum ; the branches 
also are not so long ; it grows in North- 
western India. E. arvense, L., is from 
six to eight inches high ; the axis is 
very suceulerft. In E. variegatum , 
Scld., the nodes are of a bluish colour. 
E. limosum , L., the smooth naked 
horse-tail is also to be found. Cata- 
mites and other plants referable to this 
order occur in the Gondv&na, and car- 
boniferous formations of India and 
Europe. 


Order XII . — Selaginellce. 


The asexual generation are terrestrial plants, bearing 
small heart-shaped leaves arranged in four nearly vertical 
rows, and are of two sizes ; the repeatedly dichotomizing 
branches are densely covered with them. (See modes of 
branching, page 15.) The sporangia are shortly stalked, 
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roundish capsules, arising from the base of the leaf or from 
the stem itself. 

The Selaginellse are cultivated for the elegance of their 
foliage. Sda g India* ve ) i icillata is a plant somewhat resem- 
bling the stag-hom moss in appearance, but of a more deli- 
cate green colour. Selagvnclla bi-color is a trailing plant, 
very common in the gardens about Calcutta; the leaves, 
particularly during the rains, have a peculiar metallic lustre, 
in which dark blue, bronze, orange, and pale green are 
beautifully blended. S. caudaia , Spring, is a large hand- 
some plant. S. J deque, niontis, Spring, is a small plant 
common in the Himalayas; many other species are to be 
found in the Himalayas and Burmah. 

Order XIIL — Isodeai 

Are in the asexual generation, aquatic plants, with long 
grass-like leaves ; the stem is distinguished by its extraordi- 
nary small growth in length ; the leaves have broad bases 
of insertion, and do not leave between them any surface 
of the stem bare. The sporangia do not dehisce, but the 
spores escape by the decay of the wall. 

I socles capsular is , Roxb., grows in deep standing water 
with Valisneria spiralis; the leaves are delicate, from two 
to three feet in length, only about a quarter of an inch 
broad, and are slightly serrated near the apex. The 
sporangia are produced from the leaves and are heart- 
shaped. 

Order XI V. — Lycopodiece 

Are terrestrial plants with small usualty closely imbri- 
cated leaves, of one size ; the sporangia are reniform and 
arise in the axils, or at the base of the upper surface of 
the leaves, and are larger than those of the ferns ; they 
contain tetrahedral spores of one kind only; they split 
when mature into two valves at the apex, or on the 
anterior surface. 

The prothallia are developed underground and are monoe- 
cious. The genus Lycopodium includes a very large num- 
ber of species common in India, principally in the Hima- 
layas and mountains of Southern India, L. clavalum, L., 
is one of the commonest species. Thirteen Indian species 
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arc represented in the Herbarium at the Royal Botanical 
Garden, Shibpur. 

The Lqridodeudra are fossil Lycopods described by Hugh 
Miller as “great plants of the club-moss type, that rose 
from 30 to 70 feet in height.” 

Order XV. — Pxilolea'. 

Are plants with long slender, many forked stems, and 
very small rudimentary loaves ; true roots are altogether 
wanting. Example : FnUvtmn triquetrum, Swartz. 


GROUP II— MUSCINE/E. 

The mosses and liverworts, which are comprised under 
the term Museine.e, resemble the vascular Cryptogams in 
the fact that their life history consists of a sharply defined 
alternation of generation, a sexual (the moss) and an 
asexual. This last structure, when observed externally, 
appears simply as a fruit; it is hence called indifferently 
fruit, or sporogonium, and is destined for the production of 
asexual spores. 

When the asexuallv produced spore germinates, it gives 
vise in most of the Hepaticfo immediately to the sexual 
generation ; in all the mosses and a few Hepaticm a confer- 
void tliallus is first formed called a protonenut, from which 

the sexual generation devel- 
ops. The sexual generation, 
unlike that in vascular Cryp- 
togams, is largely developed, 
and forms the plant commonly 
known as a wm or liver- 
wort. The sexual generation 
is either a flat leafless tliallus, 
as in most liverworts, or a 
slender leafy stem, often much 
branched, as in most mosses. 
In most cases, the tliallus or 
the apex of the leafy stem 
continues to grow, while the 
older parts die off; in this 
manner, the branches finally 
become independent plants, 


Fig. 223. 



A moss (Hypniim) showing the leafy 
poriion (sexual generation) ami fruit - 
like struct ure (asexual generation) in 
which the spores are formed. 
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and this, as well as multiplication by gemmre, & c., serves 
not only to increase the number of individuals, but is also 
the immediate cause of the social mode of growth of these 
plants. In this manner many mosses, such as Sphagnum, 
Hypnum, & c., form dense masses extending over consider- 
able areas. 

The sexual organs of the Muscinem are antheridia (male) 
and archegonia (female). The mature anthevidiuw is a 
body with a longer or shorter stalk of a spherical, ellip- 
soidal, or club-shaped form, within which the anthevozoidu 
are formed, which are spirally coiled threads, thicker at 
the posterior, and tapering to a fine point at the anterior 
end, at which are placed two long fine cilia, the vibrations 
of which cause motion. The female organs (the archegonia) 
are, when in a condition capable of being fertilized, serai- 
shaped bodies bulging from a narrow base and prolonged 
into a long neck; they contain within the cavity the 
oospkere or female cell. The antheridia and archegonia are 
usually produced in great numbers in close proximity. In 
the tlialloid forms of the Hepatiom, they are generally 
enveloped by later outgrowths of the thallus. In mosses 
aud some Hepaticm, several archegonia are commonly sur- 
rounded l>y au envelope formed of leaves, which is termed 
the pcrichaiiiuYo. In the mosses the antheridia are fre- 
quently collected in inflorescence-like structures either 
with the archegonia or in a momecious or dioecious condi- 
tion. 

The asexual generation or sporogouium arises in the 
archegonium from the fertilized oospliere. It forms a cel- 
lular body which causes the expansion of tlie original wall 
of the archegonium. After a time the wall gives way in 
the mosses by a circumscissile dehiscence, so that the upper 
part is carried upwards, ultimately becoming the vain pint 
of the sporogonium. Its behaviour supplies distinctive 
characters for the larger groups. In the lower Hepaticas 
the sporogonium remains always enclosed in the catyptra ; 
in the higher Hepaticie, it protrudes only after the ripen- 
ing of the spores. As the sporogonium grows, it becomes 
differentiated into a slender stalk or seta and a capsule or 
urn or theca in which the spores arise. 

The mode of development of the spores of Muscinea? 
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agrees in the main points with that of the pollen of Pha- 
nerogamia; the layers of the tissue, which produce the 
spores, after multiplying to a certain extent, form free 
cells from the whole contents of each cell ; each of these cells 
become divided into four, and each of these four new cells 
produces a single free cell from its whole contents. These 
last formed cells, set free by the solution of the enclos- 
ing membrane, are the spore colls, which when ripe are 
often marked with points or recticulations like pollen- 
grains. The ripe spores have a thin cuticle (the exospore) 
provided with small excrescences which is ruptured on 
germination by the inner layer of the cell-wall (endospore). 
The differentiation of the tissue of Muscinese is not so con- 
siderable as in vascular Cryptogams ; fibre-vascular bundles 
are not formed, only in the stem, and leaf-veins of the more 
perfect mosses, is an axial bundle of elongated cells differ- 
entiated, which may bo considered as a slight indication of 
the fibro- vascular system. 

The Muscinesn are divided into two classes : 1st , Musci 
(mosses), and 2nd, Hepatic;*} (liverworts). 


Abstract of Orders of Musoinkje. 


MUSCINEiE 


f Musci 1 
(Messes) ) 


ITepaticre | 
^(Liverworts) { 


j'Bryaceai. Fjx.: Feather Moss. 
JPhasaocae. Ex.: Earth Moss, 
j Andreacece. Ex.: Andrea. 

( Spliagnacese. Ex.: Bog Mosses, 
f Jungermanniea). Ex.: Liverworts. 
| March anticae. Ex.: Marchautia. 

{ Monocleae. 

| Riccieio. Ex.: Waterworks. 
l^Antnocerotca), Ex. : Nardoo. 


Berkeley divides mosses into five groups : 

1. Pleurocarpi ) 

2. Cladocarpi l ... 

3. Acrocarpi ) 

The group Phascei of Acrocarpi 

4. Scliistocarpi 

5. Syncladei 


Bryaceas. 

Phasaceas. 

Andreaceae. 

Sphagnaeese. 


Many of tlie mosses and liverworts are cosmopolitan. 
For particulars of these plants, see Berkeley’s Handbook of 
British Mosses. See also Hooker and Taylor’s Muscologia 
Britaunica, 1827 ; Australian mosses, Mueller, 1864 ; Bryo- 
logia Britannica, Wilson; “mosses of the East Indies,” 
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Mitten, Journal of the Liimmaii Society, iii, 1850 (Supple- 
ment); and Synopsis Museum m Frondosorum, Miiller. For 
tlie minute structure of the Muscincm, see Sachs’ Text, -book 
of Botany, translation by Bonnet and Thistlcton Dyer. 

Class 1 . — Musci. 

In mosses, the nexval generation is developed from the 
spore with the intervention of a protoneina, often densely 
filamentous, and consists of filaform stems, furnished with 
leaves in two, three or four rows, usually without any 
bilateral structure, arid generally branching in a monopodia], 
never in a dichotomous, manner (modes of branching, see 
page 15). 

Jn most mosses, the protoneina disappears after it has 
produced the leafy sto» ns as lateral buds ; but where these 
latter remain very small and have only a short term of life, 
as in the Bliaseame, &c., the protoneina, still remains vigor- 
ous after it has produced the leafy plants, and when the 
sporogonium lias already been developed upon them. In 
such eases, all throe stages of the cycle, of development are 
present simultaneously in genetic connection. 

The leaf-bearing plant, which afterwards produces the 
sexual organs, originates from the lower cells of the 
lateral branches of the protoneina. “ The sexual organs 
of mosses usually occur in considerable numbers at the end 
of a leafy axis surrounded by enveloping leaves often of 
peculiar shape ; a compound structure of this kind may, 
for the sake of brevity, be called a ‘ Flower .’ Within a 
flower, either both antheridia and arehegonia are pro- 
duced, or it contains only one kind of sexual organ. The 
fiowers may then be either momecious or dioecious ; ” the 
antheridia are, when mature, stalked sacs with a wall con- 
sisting of a single layer of cells; in most mosses they are 
of an elongated club-shape. The arehegonia consist, when 
mature, of a moderately long base, which supports a 
roundish ovoid ventral portion ; above this rises a long 
thin neck. 

The asexual generation , or sporogonium, is formed in the 
archegoniuui. After impregnation, the oospore develops 
into the sporogonium, within the arehegonhnn, which latter 
grows with it and becomes the calyptra . Although growing 

37 “ 
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The capsule with oper- 
culum, <fcc„ <>f l Wy- 
t rich inn. 


within the tissue of the sexual generation, the spore-case 
has no organic connection therewith. 
Within the sporogoniuni (theca or urn) 
a number of spores are formed, and when 
they arc mature, the stalk (seta), or 
pedicel, rapidly becomes elongated, thus 
throwing off the calyptra (veil); the 
neck of the archegonium, the wall of 
which assumes a deep red brown colour, 
still for some time crowns the .apex of 
the calyptra. A large part of the cen- 
tral tissue of the capsule remains sterile as the so-called 
columella; the upper part (operculum) of the capsule 
usually becomes detached from the lower part (the urn) in 
the form of a lid, in order to allow the spores to escape. 

“ The vegetative reproduction of mosses is more copious 
and varied than is the case in any other section of the 
vegetable kingdom. It presents the peculiarity that the 
production of a new leaf-bearing stem is always preceded 
by the formation of a protonema, even when the propaga- 
tion takes place by gemnne (see page 15). Exceptions are 
afforded only by the few eases in which leaf buds become 
detached, and commence immediately to grow.” In some 
species, it is sufficient to keep a tuft of moss damp for 
some (lays, and turned downwards, in order to produce 
hundreds of new plants in this manner. 

No plants are so easy to prepare for the herbarium as 
mosses ; they easily part with any moisture which they 
have imbibed, and if common care is used, they are not 
liable to be spoiled bj r damp or seriously injured by the 
depredation of insects. 


Abstract of Orders of Mosses. 

Mosses may be distributed naturally into four parallel 
orders : 

Bryacese. 1 Andreseacese. 

Phaecaceeo. | Sphagnaccse. 

Order I. — Bryaccai 

Are mosses, with small and scale-like leaves, usually 
spirally arranged. The sporogonium is always stalked, 
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and the seta is usually of considerable length. The theca 
is covered by a calyptra, and opens by throwing off an 
operculum. The Bryacese include a large number of 
genera. 


Ord-tr II. — Phascacece 

Are small mosses, and may be considered as the lowest 
form of the Bryaceas. They are usually found covering 
the earth with a green crust, which ultimately develop into 
tiny plants. The short stems remain attached to the pro- 
tonenia, until the spores are ripe. The sporogonium (urn) 
does not open by an operculum, but allows the escape of 
the spores only by its decay. 

Or da r III— -A ndrecvaccai 

Are small tufted mosses with blackish red foliage, which 
gives them a burnt-up appearance ; they are very leafy and 
much branched, the leaves being imbricated in eight rows. 
The sporogonium has constantly a terminal position on the 
stems of the sexual plants, and sessile on a slightly elonga t- 
ed stalk-like receptacle : the ripe theca does not open by 
an operculum, but by four longitudinal slits at the side ; 
this last peculiarity is characteristic of the order. 

Order IV. — Sphagnacein 

Are aquatic plants of cold and temperate climates, 
with peculiar yellowish green aspect, imbricate leaves, and 
fasciculate branches. The sporogonium (urn) is sessile on 
an often much elongated receptacle (pseudopodium). The 
sporogonium dehisces by an operculum and is destitute of 
a peristome. In the sporogonium two kinds of spores 
are produced, the larger of which only germinates. The 
Sphagnacem include only a single genus. 


Class II.— Hepatioas. 

The sexual generation arises direct from the spore, or 
from a rudimentary pro-embryo developed on a dichoto- 
raously branched (see modes of branching, page 15) thalloid 
stem ; the mode of growth is distinctly bilateral. In the 
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greater number of families and genera the vegetative 
structure is a broad, flat or curled plate of tissue. The 
leaves of all folioso Hepaticm are simple plates of cells, in 
which even the mid-rib usual in the leaves of mosses is 
always wanting. 

The asexual general ion or sporogonium remains sur- 
rounded by a calyptra (the ventral portion of the archc- 
gonimn) until the spores arc ripe. The mother-cells of the 
spores arise from the whole of the internal cells of the 
sporogonium, or the intermediate cells become developed 
into elaters. The spores escape through the dehiscing of 
the capsule in valves. The external form and internal 
structure of the sporogonium are very different in the 
different groups. The propagation by gemnuB is very 
common and characteristic ; the sexual organs are formed 
in the thnlloid forms, on the upper side exposed to light. 
In the foliose forms the origin of the antheridia and arche- 
gonia is very various, and they are also developed in 
different ways. The antheridium consists, in the mature 
state, of a pedicel surmounted by a globular or ellipsoid 
body. 


Abstract of Orders or IThpatio/e. 

The Hepaticm are usually divided into five orders, viz : 

1. Jun^ermanniofls. 4. Iliceiom. 

2. Mareimutieie. *». Anthoccrotea). 

8. JMonocleaj. 

Order I. — J nngcrmannie<t! 

Arc plants with distinct stem and leaves imbricated in 
a distichous manner, which gives a flattened character to 
the branches ; the sporogonium (capsule) bursts into four 
valves and contains elaters. 

Order II. — •Marchantiece 

Are small green plants, with a thalloid stem, in the form 
of a lobed leaf-like cellular expansion. The sporogonia are 
collected, on a stalked organ, and burst by four valves; 
they contain elaters. 
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Order III . — Monodw. 

Tins order contains transitional forms between the 
Anthoeerotcie and Jungcnnaimicse. The Jong sporogonium 
has a longitudinal dehiscence, and no columella. The first, 
or .sexual generation, is either thalloid or foliose. 

Order IV. — Iiiccicat . 

In these plants the thallus is leaflike, and floats on 
water, or in some species is terrestrial and attached by 
root-hairs. The sporogonium is imbedded in the thallus, 
and does not project above it ; it is indehiscent and con- 
tains no elaters. * The spores escape on the decay of the 
surrounding tissue. 

Order V. — A ' uthocerote<e . 

The thallus is flat and irregularly branched. From the 
archegonium springs a pod-like capsule, which dehisces 
longitudinally into two valves when ripe. A columella is 
present ; the elaters have no spiral bands. 


Details of Orders of Muscine.e. 

Order I. — Bryacne. 

The Bryaceio, or true mosses, are very plentiful in Tndia, 
particularly in the hills. In these plants the sporogonium 
is always stalked, and the seta is usually of considerable 
length; the theca always opens by an operculum, which is 
either simply detached from the upper part of the theca, 
or a layer of epidermal cells (annulus) is thrown off with 
the operculum. The opening of the theca is mostly fur- 
nished with appendages, separately termed teeth , or collec- 
tively peristome. If the peristome is wanting, the sporo- 
gonium is gymnostomouB . 

The genus Polytrichum (hair-mosses), to which the largest 
and most highly developed mosses belong, differs from the 
other genera in several points in the structure of the theca. 
The teeth of the peristome are composed of thickened pro- 
seneliymatous cells arranged in bundles of a horse-shoe 
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shape. The teeth are from 32 to 64 in number. When the 
operculum is thrown off, a layer of cells remains uniting the 
points of the teeth. The genus Vicranum (fork-mosses) 
include a large number of species. D. palusire is a large 
handsome moss, with yellow, green glossy foliage ; the leaves 
are broad at the base with serrated edges ; the urn is 
nearly erect, chestnut coloured, and has a beaked operculum. 
The genus Tortula (screw-mosses) have long narrow urns 
growing on erect seta (stalks) ; the teeth are long and 
slender, and twisted round the columella (pillar in the centre 
of the urn) ; the operculum (lid) is long and beaked. These 
mosses are very common, particularly in the hills. The genus 
Grimmia comprises a large group of tufted mosses, grow- 
ing on rocks; erect when small, prostrate when mature; 
the operculum is convex and slightly' pointed. The colu- 
mella falls away with the operculum (as limited by some 
botanists the columella does not fall away but shrivels 
within the urn). The hair-mosses, Pogonatum, are very 
showy plants. P. aloide.s has lance-shaped dentated leaves 
and an oval urn ; when moist the leaves are spreading, but 
they cling close to the stem when dry. The genus Bryum , 
or thread-mosses, are also a large group ; they grow in tufts, 
on trees, rocks, and banks, with pear-shaped drooping urns 
and stem clasping leaves. Mnium have generally large 
leaves, which, when examined through the lens, are seen to 
be dotted and edged with a thick border. The upper leaves 
are larger than the lower ones, and are arranged in a star- 
like form ; the urns are large and oval. The genus Funaria , 
or cord-mosses, have the seta very much twisted. F, hygro - 
metvica flourishes on wood ashes, and almost everywhere. 
The bladder-mosses ( PhyscamUrium ) have pear or club- 
shaped urns on an erect or slightly curved seta; the oper- 
culum is covered by an inflated calyptra; this last pecu- 
liarity gives the name to the genera. The flat forked- 
mosses ( Fissidens ) are numerous; they are very small 
plants ; the leaves arc placed alternately on either side of 
the stem, which sometimes gives them the appearance of 
minute ferns; the operculum is mitre-shaped. Anomodon 
is commonly found growing on the roots of trees and of 
rocks ; it has long branches interlacing one another. The 
genus Leakea are feathery mosses with oval urns, on erect 
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stems, "which peculiarity distinguishes them from the genus 
Hypnu'iu, the true feather-mosses, which have curved seta ; 
the urns also are generally slightly l>ent. Other genera are : 
Leptolricum, Trematodon, Dlcranella , Barbula, Rh.acomi- 
trium, Philonotis, Meteorium, Star codon, Neck era, &c. 
(For further particulars, see authorities named, page 246.) 

Order II.— Phaseaceco. 

The Phascacese are small mosses, the theca is without an 
operculum, and the spores escape on the decay of the 
sporogonium. These earth mosses are very small, covering 
the ground with a green crust at first. They die away in 
a short time. The capsules have little or no stalks. The 
leaves are generally in eight rows, and the whole plant is 
wonderfully minute. 

Order III. — A ndre<vuccai. 

These mosses are in India, found only at considerable ele- 
vations in the Himalayas. They are small cmspitose plants, 
very leafy and much branched with blackish red foliage, 
which gives them a burnt appearance. This curious order 
of mosses has some striking points in common with the 
Jungcrmanniofo, particularly in its 4-valved capsule and 
irregularly tom calyptra; thus connecting the Hepaticas 
with the Musci. The capsule has, however, a central colu- 
mella, and is terminated by an evident, though persistent, 
operculum. 

Order IV. — Sphagnaceai. 

The Sphagnaceai include only the single genus Sphag- 
num. The stem in those plants is repeatedly branched, 
and these again are much divided. The urns are glo- 
bular (without a peristome) placed on very short seta. 
Sphagnum in India is only found in the hills. Mr. J. S. 
Gamble, who has made a large collection of mosses at Dar- 
jiling, informs me that he only once found a Sphagnum in 
that neighbourhood, and that at the summit of Tonghoo, 
10,000 feet elevation. The epidermal tissue of the stem, 
&c., is provided with broad thin-walled empty cells, which 
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nerve as a capiJlary apparatus for the plant through which 
the water in which it grows is raised up and carried to 
the upper part, hence jt results that the Sphagna, which 
always grow erect, are penetrated with water to their 
very summits like a sponge, even when their tufts stand 
high above the surface of the water. 

Order V. — Jnngcrmann ierv. 

The greater number of the plants of this order form 
slender filiform stems with numerous sessile leaves ; these 
leaves are sometimes arranged in two rows, situated on the 
upper side as in Rad u la. Usually, however, we find three 
rows of leaves, one being developed on the under or shaded 
side (Amphigastria), the other two rows on the upper side. 
The principal genera are: Jungermcnmia , Phfgiuehihh 
Lvpidoziit , Maxiiyobriftnii, Calupogm , liadula , Madotheca , 
L jeunia , and FriUJaain. 

Orde ) * VI. — Marchanl ic< e. 

The Marchantiem are minute green plants with a thalloid 
stem extending flat upon the ground ; the underside pro- 
duces a number of root-hairs, the upper side is covered by 
a very distinctly differentiated epidermis having large 
stomata of peculiar form. The anthevidia and archogonia 
are borne on separate stalked receptacles, which should not 
be confused with the sporogonia of other groups. The 
principal genera are; Mareltanlia, Dumorliera , Grimaldia , 
and Fimbriaria. 


Order VII. — Monoclew. 

The Monoclem contain transitional forms between the 
Jungermanniein and the Anthocerotea*. 

Order VIII . — Rlcciew. 

The Ricciem are minute plants found floating in water, 
among Lemna, or rooting in the ground. 

Order IX. — Anthocerotece. 

These plants, which grow on loamy ground, have a per- 
fectly leafless flat thallus ; its irregularly developed rami- 
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fications forming a circular disk. In A. punctata * , adventi- 
tious shoots proceed from the margin of the thallus, and 
also from the upper surface. 


GROUP III. — THALLOPI1YTA. 

Under this term are comprised Algne and Fungi (Lichens 
being also included in the latter 'section). 

The term Thallophyte is an adequate one, in so far as 
it points out one prominent property of the external con- 
formation of most Alga; and of all Fungi ; but a sharp 
boundary line cannot be drawn in this respect between 
the Alga; and Fungi and the group Muscinea.;. 

The cellular structure of the plants of this group is their 
principal bond of connection ; and their most striking 
character of distinction from the higher Cryptogams ; the 
extraordinary variety of* the forms and mode of life of the 
Thallophyta render it impracticable to characterize them 
collectively by giving a prominence to any other special 
feature of their growth or reproduction, especially alter- 
nation of generation, as may be done in the higher groups 
of the Cryptogamia. 

The lower forms of the two divisions of the Thallophyta 
are very closely connected on account of their great sim- 
plicity of organization, which excludes the possibility of 
many different characters; it is therefore impossible to lay 
down accurate lines of demarcation between these two 
divisions : it may, however, be stated broadly that Ahjw 
contain chlorophyll , and are therefore able to assimilate 
inorganic substances; while, on the other hand, Fuuf/i 
contain no chlorophyll, and are therefore unable to make 
use of unassimilated food materials, but are found to live 
as parasites in other organisms, or on organic remains. 

In arranging the two divisions of the Thallophyta, it is 
perhaps best to follow the classification adopted in tlie 
fourth edition of Sachs’ “ Lelirbuch dor Botanik, ” in which 
Algrn and Fungi are arranged under four classes, depend- 
ent on the nature of their reproductive organs, each class 
consisting of two parallel series; the first series (Algie) 
containing chlorophyll, the second series (Fungi) con- 
taining none. (See Sachs’ Text- book of Botany, translated 
by Benue t and Dyer.) 
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VlAIIdOTIVHi 


CVanophycea*. Ex. : Nostoc. f Saccharomyces. Yea9t plant. 

I almeilacese. Ex.: Palmeiia* ( Sehizomycetes, Bacterium-Bacillus. 
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Abstract of Orders of tiie Cryptogamic 
Group. 

Thallophyta. 


Class I . — Carpospoke®. 

The result of the fertilization of the female organs by 
the antherozoids is the production of a fruit-like body, in 
which a number of cells, besides the true reproductive 
cells, take part, and in which are produced the carpospores, 
which ultimately germinate. 


Order I. — Characece 

Are submerged fresh-water 
plants with verticillately 
branched steins, the ultimate 
branehlets resembling linear 
leaves. Reproductive or- 
gans, nucules ( female organs), 
and globules (male organs). 


Order IT. — Floridece 

Are marine Algae, mostly 
of a red or violet, rarely of 
an olive, purple, or brownish 
colour; form variable. They 
are propogated sexually by 
meaus of carpospores formed 
in capsular fruit-like cells. 
The antherozoids are not 
endowed with independent 
motion. 

Order III. — Coleoclmtcn 

Are minute fresh-water 
green Algae, constructed of 
brauched rows of cells attaeh- 


Order I. — Basidiomycetes 

Are Fungi growing on 
dead organic matter. From 
the mycelium (a structure 
developed from the spore) 
is produced the asexual 
generation, which is ordi- 
narily called the mushroom 
or receptacle, usually bear- 
ing quaternary asexual spores 
at the apex of erect basidia 
(projecting portions of the 
Fungus). 

Order II. — JEcldiomycetes 

Are Fungi parasitic on 
living plants ; the carpos- 
pores are developed from 
the mycelium beneath the 
epidermis of the leaf. The 
fruit-like structure (aecidia), 
when mature, breaks through 
the epidermis of the leaf, and 
forms an open cup, in which 
the spores are produced. 

Order III. — Ascomycetes. 

The asexual generation 
comprises a greater variety 
of forms than any other 



258 


A TEXT-BOOK OF INDIAN BOTANY. 


ed to the submerged parts order of Fungi. The com- 
of other plants, and form- luon characteristic by which 
ing circular discs. The all the different forms are 
carpogonium is always the connected, is the asexual 
terminal cell of a branch, formation of spores in the 
They produce swannspores. interior of sacs (asci). 

Class II . — Oospore ac. 

Reproduction takes place by oospores (fertilized oos- 
pheres) resulting from the fertilization of a large oosphere 
(female or germ-cell) by minute antherozoids (male or 
sperm-cell). 


Order I. — Fucaccw 

Are olive-coloured sea- 
weeds of a cartilaginous tex- 
ture, usually attached to 
rocks by a discoid base. The 
oospheres are set free by the 
bursting of the oogonia, and 
are fertilized outside the 
plants by the antherozoids, 
and the fertilized oosphere 
at once develops into a new 
individual. 

Order II. — (Edojjonietv 

Are fresh -water filamen- 
tous AJgje, usually attached 
to the submerged parts of 
other plants. "The thallus 
consists of unbranched or 
branched rows of cells. The 
spermatozoids and oospores 
are formed in the cells of 
the filaments. 

Order III . — Siphonecv 

Are plants living on damp 
earth, or in water, consisting 
of a single though much 
branched tubular cell: the 


Order I. — Flip corny odes 

Are unicellular filamen- 
tous colourless paiasites. 
This order may be divided 
into two sub-orders — the 
>8 iapro/cginwr and the l J ero- 
' nospomv . The plants in 
both sub-orders form spheri- 
cal oogonia (special organ of 
the mother plant in which 
the germ-cell lies) at the 
end of the mycelium struc- 
ture, in each of which one or 
more oospores result from 
fertilization. 

The Saprolcginiefo mostly 
grow on the bodies of insects 
putriiying in water. 

The Peronosporese live in 
the interior of Phanerogams ; 
the branches of their uni- 
cellular mycelium growing 
between the cells of the 
tissue from which they draw* 
their nourishment, as in the 
tubers of the potato. 
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ree part of the cell that does 
not penetrate the ground 
contains a parietal Layer of 
protoplasm with abundance 
of chlorophyll, but forms no 
nucleus. 

Order TV . — Spltwroplecv. 

A group of green filamen- 
tous Alga 4 . 


Class 1IL— Zygospore js. 

In this class the reproduction takes place by the union 
of two apparently similar cells. The class may he divided 
into two divisions according as the conjugating cells are 
motile or stationary. The product of the coalescence 
surrounds itself with a firm coll- wall, and is termed a 
zygospore; which generally germinates only after a long 
period of rest. 

Conjugating Cells Stationary. 


Order 1. — Conjugaice. 

In the Mesocarpeen and 
Zygnxny j a f conjugation takes 
place between cells belong- 
ing to distinct un branched 
filaments. In Desmkliea j 
ai ) d ]) iafo'i ) ia.em.iy between 
isolated cells. 


Order I. — Zygomycetes . 

Infest dead or dying parts 
of plants, especially fleshy 
fruits, which quickly decay 
in consequence of their at- 
tacks ; the mycelium is uni- 
cellular, ami much branched. 


Conjugating Cells Locomotive, 


Order II. — II ydrodictyecv 

Are fresh-water pi an ts, dis- 
tinguished by forming a 
large number of sw arm- 
spores, which, when they 
come to rest, unite into a 
single family ; net-like in 
Hy drodicty on, tubular in 
Pediastrum. 


Order II. — Myxomycetes . 

These plants consist in their 
vegetative condition of mass- 
es of naked protoplasm (plas- 
modia), which possess a 
creeping motion on the sub- 
stratum of decaying matter, 
earth, &e., on which they 
grow. 
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Order III . — Volvocinea; 

Are microscopic Algae liv- 
ing in colonies, which, timing 
the whole of tlieir vegetative 
period, are continually in 
motion, the motion, as is 
usually the case with swarm- 
spores, being caused by two 
cilia. 

Class IV . — Proto ph vta. 


No sexual mode of reproduction is known in these plants ; 
propagation takes place by fission only. 


Order I. — Oyunophyccte 
Arc unicellular Alga; of 
thread shaped, or moniliform 
rows of cells, usually simple, 
rarely branched, enclosed in 
gelatinous sheaths, by which 
they are united into large 
colonies. They live in water 
and damp places. 


Oi • dcr I. — Saecharorayees 
Are Fungi consisting of 
branched rows of roundish 
or ellipsoid cells which grow 
in saccharine fluids ; and in 
growing cause the decom- 
position of the fluid with 
formation of alcohol, &c. 

Order II. — Schizomycetes 
Are most minute organisms, 
spherical and solitary, or rod- 
like, and united in filaments, 
characterized by the ease with 
which they break up into 
separate cells, as soon as they 
come into contact with the 
atmosphere. 


ALG^E. 

The Alga; are cryptogamic plants living in water or in 
damp places exposed to the light, always containing chlo- 
rophyll; they are extremely variable as to form, size, and 
colour. They include some of the smallest and simplest 
forms of the vegetable kingdom, rising in other instances 
to a high degree of organization and considerable dimen- 
sions, The development of the mass of Algae is attained in 
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different ways, — sometimes the single individuals increase, 
as occurs in the most perfect forms, Characem, &c. ; at 
other times numerous individuals are united into a genetic 
and organic whole, which behaves as an individual, as in the 
gelatinous Algae (Nostoeacem, &c.) ; they are all, however, 
exclusively cellular in structure and destitute of stomata. 

In the cells of the lowest forms of this division nothing 
more can be recognized than a cell-wall containing a coloured 
protoplasmic substance; the latter always possessing a 
vacuole (fluid sap separated in the form of drops). A 
nucleus absent from the lower forms, is clearly present in 

Fiff. 220. 



A common filamentous Al^a ((Edonotiiiun) found abund- 
antly in fresh water tanks, also a unicellular Al^a (Diatome). 


the higher ; the gveen protoplasmic substance sometimes 
forms granules, sometimes broad bands, often curved spir- 
ally, as in Spirogyra, sometimes discs, the forms of which 
are characteristic of particular genera. 

The shape of the cell-wall is much less varied than in 
other classes of plants; the cell-walls of Algse have a great 
tendency to become converted into a mucilaginous sub 
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stance. In the Diatomaceae, great firmness of the cell- wall 
is obtained by the deposition of silica. 

The mode of combination of the cells with one another 
is more various among Alga; than in any other class of 
plants ; they are frequently arranged in a single row, or they 
form a flat surface, only one cell thick, or finally in the 
more highly developed forms of Algm, such as in the various 
species of Characom, Fucus, Sargassum, they exhibit 
the usual mode of formation of tissues which here makes 
their appearance for the first time in the vegetable king- 
dom ; the outermost layer of cells being smaller and firmer, 
while the inner cells are often very'' large, and sometimes 
extremely long : tmd the entire process of growth is governed 
by a single apical cell. 

* The external differentiation of the Alga* in their higher 
forms resembles the difference that exists between stem and 
leaf, and to a certain extent even of roots. True roots, how- 
ever, provided with a rootcap are altogether wanting (see 
section root, page 3 ). Sachs terms these loaf-like append- 
ages Phijlluitls, and the root-like appendages Jihizoiils. 

The reproduction of Alga; is effected in a number of 
different ways ; asexual reproduction is known in all the 
classes, sexual generation in the three higher ; in numerous 
cases an alternation is found between asexual and sexual 



Development of nwarmsporcsof (Edoponinm: 
a, a filament; d and c, joints breaking across 
to emit their content*; d, empty ceil ; e. vva tni- 
« pore; /, young (Edogouiain (utter I/enfraj). 

result from the contraction o 


generations. The lowest 
forms multi] >1 3' by dividing 
into a number of cells or 
segments; this is the only 
m * xle < >f re j >ro< 1 u ction kno \vn 
in the Oyanojikyccw and 
Pahmllaveto ; it is also very 
common amongst- the l)es~ 
midkw and Diatoimacem. 

Another remarkable form 
of asexual reproduction, 
which extends from the 
lowest up to the highest 
Alga', is that known as 
reproduction by swam- 
spores or zoospores; these 
the protoplasmic substance 
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of certain cells, which arc then reconstructed, escape through 
an opening in the wall of the mother-cell, and then swim 
about in the water for a longer or shorter time, like infu- 
soria (the lowest class of animals), l)} 7 means of two, four, or 
more cilia ; they arc microscopic and destitute of a cell-wall. 
After moving about for some time, the zoospores lose their 
cilia, become encysted, and grow into new Algic; they occur 
in both fresh and salt water. 

In the Florideie (red seaweeds) a kind of gemma (see 
section bud, page 15) is formed termed a tetvazporc, which 
consists of a parent cell divided into four chambers, the 
contents of which when set free from the parent plant 
grows up at once into new plants. 

Sexual reproduction is brought about in different ways, 
the most important distinction being that the sexual cells 
maybe either similar or dissimilar in size; in the former 
the reproduction is termed con jugal ion ; this occurs in the 
class Zygosporcre ; in the latter, fertilization or impregna- 
tion, the fertilizing body being termed a spermalozoid, an- 
titer 020 id, uprnn or male cell, the mass of protoplasm which 
has to be fertilized, an oosphcrc. germ , or female cell. The 
sperrnatozoids are formed in cells called anlheridia , and 
when lirst emitted from these cells, are usually endowed 
with a power of locomotion ; the female reproductive bodies 
or oosphere.s are formed in cells termed oogouia . In many 
sections of Alga\ especially in the fresh-water species, the 
mode of reproduction varies according to the generation 
(see page 225). 

The chlorophyll in Algro is frequently concealed by the 
presence of substances of a different colour. Fresli-water 
Algie are mostly green, and are found plentifully in any 
stagnant water. Marino Algae (for naming seaweeds, see 
Harvey's Alga? of the Southern Ocean, 1847) are chiefly of 
a brown, red, or olive colour; they are sometimes very large, 
and occur in great masses, particularly Sargassam baeci- 
ferum, which forms the celebrated masses of gulf-weed in 
the Atlantic Ocean. 

Chara-cetv . 

The (Jharacere are submerged fresh-water monoecious or 
dioecious plants, rooting in the ground and growing erect; 
they have vertieillately branched steins, the internodes of 

18 
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Fig. 2 * 28 . 



Chnra fra<; if is (.‘if I or Sachs). 


•which (in Ohara) consist cf a central or axile cel] surrounded 
in a spiral maimer by other cells (see Fig. 228) which form 
a cortex. 

Fig. 220 . The reproductive organs are of two 

kinds, — to the male organs the term 
globules is given, while the female 
organs are called uvcule, s*(sec Fig. 221)). 
Globules and nucules stand on each 
side of the leaves. The globules are 
small globular bodies, the walls of 
which consist of eight flat cells, which 
in the ripe state are of a red colour; 
in the interior are a number of cellular 
jointed filaments, from each joint of 
which is developed a ciliated sperrna- 
tozoid. The nucule is an ovoid body, 
ri^raTiaMaing above ‘the somewhat larger than the globule. It 
globule. consists of an axial row of cells closely 

surrounded by five tubes, which are coiled round it spirally 
(see Fig. 22$); the whole is a metamorphosed shoot; the 




ALQM. 


265 


oospore is developed as the result of impregnation from the 
large apical cell of the inner axial row. 

There are only two genera., Chant and Nitella. In the 
Nitella each internode consists of only a single cell, while 
in the stem of Chara, there is a central or axial cell, sur- 
rounded in a spiral manner by other cells. 

Chain verticdlata , Roxb., grows in standing sweet 
water; it appears during the cold and hot seasons. The 
joints of the stem are somewhat prickly. Chain jlaci< la, 
A. Braun, is very common in tanks and jheels in Bengal. 
N lid la Roxlmnjhii, A. Braun (Jhang), is common in stag- 
nant water in Bengal ; the stems are smooth, and of a soft 
flacid texture; often several feet long. Nitella olitjospira, 
A. Braun, grows in thick masses. 

Florid&v 

Are marine Algjo, mostly of a red or violet colour; the 
green chlorophyll grains being concealed by a red pigment, 
which can be extracted by cold fresh water. 

Their sexual reproduction differs greatly from that of 
most other Algie. The spermatozoa! s have no active 
motion, and arc only moved about passively in the water, 
till they come in contact with a hair-like cell, the tricho- 
which is a long, thin hair-like hyaline sac, serving as 
a receptive organ and springing from a structure which is 
called the irichophore ; near which the result of the fertili- 
zation becomes apparent; in its simpler forms this structure 
show’s considerable resemblance to that of the Cnleochmtm. 

The asexual organs of reproduction take the form of 
tetras pores , which are not endowed with power of motion, 
and resemble in some respects the genuine of the Hepaticas. 

The red seaweeds are abundant in warm latitudes, occur- 
ring in deep water below tide-marks. Most of the Indian 
species can be found in the neighbourhood of the Andamans. 

The abundant gelatinous substance of the thallus of 
many kinds, composed of a modification of cellulose, renders 
them nutritious. PI acacia ienax, Nees, is largely used by 
the Chinese for making glue. In the genus Laurencin , 
Lamx., the colour of the thallus is bright red, occasionally 
varying to pink or purple ; the thallus is thickish, some- 
times round, sometimes flattened. Luurencia papillosa^ 
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Forsk. ; L. obiusa , Hudson ; L. flagcllifera, Agh., are also 
common. 

The Glacelarias are slender gelatinous seaweeds; one 
species is used as an article of food in Ceylon. The genus 
Hyphen are slender plants. Several species of Gelidium 
are used by the swallows of the Malayan Archipelago and 
Cochin China for building their famous “ edible nests.” 

Other genera are : Ch y! ucladia, A g. ; Porpliyra , A g. ; A m- 
phiroa , Ag. ; Mdohesia, Lamx. ; Graft] o apt a, Wulf ; Polysi- 
phonia , Ag. ; and Poloaimhnn, , Huds. Dich/ola , Lamx.; 
Padina, Adans; and Didyopteris, Lamx., may also be placed 
under this order; they are olive-coloured seaweeds with a 
continuous thallus. 

Colcocluvtcv 

Are minute fresh-water Alga?, consisting of branched rows 
of cells attached in standing or slowly running water to 
the submerged parts of other plants, and forming circular 
closcly-aitaehed or cuslnon-like discs. The name of the 
order (sheath-hair) is due to the circumstance that certain 
cells of the thallus form hairs surrounded with sheaths. 
“ The reproduction of the Ooleocluetae is brought about by 
asexual swarmspores and . by resting oospores produced 
sexually.” The antheridia are formed at the same time 
as the oogonia in adjoining cells ; oiie antherozoid bearing 
two cilia is formed in each antheridiurn. The oogonium is 
always the terminal coll of a branch; the effect of fertiliza- 
tion is seen in the formation of the oospore. The oospore 
divides within the oogonium, and from the cells thus form- 
ed swarmspores escape, which grow into new individuals. 
Several species of Coleoclnetie can be procured in Bengal. 
They are all microscopic. 

Fticacccv 

Are large, biown or olive-coloured seaweeds of a cartila- 
ginous texture; they are found attached to rocks or other 
Algie by simple or lobed discoid bases. The thallus branches 
diehotomously ; the ramifications ' all lie in one plane. 
The brown jrigmeiit can be extracted by cold fresh water. 
The tissue frequently becomes hollowed out into air- 
cavities which serve as swimming-bladders. 

The autheridia and oogonia are formed in spherical hoi- 
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lows termed conceptacles. The oospheres are set free by 
the bursting of the oogonia, and are fertilized outside the 
plant by the antherozoids. Sometimes the antherozoid 
are present in the same conccptaclcs as the oospheres; 
sometimes they arc borne on a separate plant. The anthe- 
rozoids are each provided with two fine cilia. 

The Fueaeere are universally distributed, especially on 
rocks between tide-marks or in deep water buoyed up by 
their vesicular floats. Their chief value is as a source of 
iodine, which is extracted from the ashes. Sarf/asslum 
hucciferum , forms the celebrated “ gulf- weed ” in the Atlan- 
tic Ocean ; this species is also to be found in the Indian 
Ocean as well as S. vahjare, Ag., and illleifolium , 
Turner, &c. In the genus Axpc/i'OcoecHS, the thallus is 
tubular, and the clusters of spore-cases are mixed with 
filaments. The genus MesofjJoias has the thallus much 
divided and thread -shaped. Other genera are: Uphacelaria, 
Fuchs , &e. 


Fig. 2?A 



Escape of a swarmfipnre o! an (Eifo - 
gonium . 


(Edogoniea\ 

The (Edogoniea* include 
at present only the two ge- 
nera, (Edocfonium and Bal- 
bo elude. They are filamen- 
tous Alga?, consisting, in 
IE d ogoni u m, o f u n bran cb ed 
rows of cells ; in Bulbo- 
chmte, of blanched rows. 
They are mostly attached 
to the submerged parts of 
other plants. 

The reproduction of the 
(Edogoniere takes place by 
asexual swarmspores, and 
by oospores produced sex- 
ually. The oogonium is a 
cell of the filament itself. 
The mother-cells of the an- 
therozoids are cells of the 
filaments, similar to the 
vegetative ones, but shorter 
and contain less chloro- 
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phy J] ; in most species, eacli of these cells divide into two 
special moth er-cells ; each producing one antherozoid. The 
antherozoids are very similar in form to the swarnispores, 
hut much smaller ; their motion due to cilia is also similar. 
The sexual plants are either monoecious or dioecious. 

Alternation of generation takes place in the following 
manner : the oospores formed by the fertilization of the 
oosphere by the antherozoids, after remaining at rest for 
a considerable time, forms asexually usually four swarm- 
spores, from which again similar ones proceed until the 
series of them is closed by a sexual generation. (Edo- 
ffovmm scutatum is usually to be found in any stagnant 
fresh water. 


Siphoncrtj 

Are found in fresh and salt water ; they consist of a 
large single tubular, often branched, cell. The genus 
Va uclter i a is the best known representative of this order. 
Thothallus of Yaucheria is often several inches or a foot 
long, developing on damp shady earth or in water. 

Besides the occasional multi- 
plication by the separation of 
branches, reproduction is also 
brought about by asexual spores 
and by sexually produced oos- 
pores. All the species of Yauche- 
ria are monoecious, and the two 
kinds of sexual organs are most- 
ly found very near together. The 
antheridia are hook-shaped cells 
(see Fig. 281). The oogonia are 
spherical cells, formed close to the 
antheridia in which the oos- 
phere originates by rejuvenescence. The process of vege- 
tation in the genus Botrydium approaches very near to 
Vaueheria. 

The marine genus Ccmlevpa forms from its single large 
cell, creeping stem-like structures which grow at their 
apex, with descending branched rhizoids and ascending 
leaf-like branches. 


Fig. 231. 



A portion of a plant of Vau- 
cheria, showing an antlieridium 
and an oogonium. 
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Conjugate?, 

Are distinguished from all other Algre by their reproduc- 
tion by the process of conjugation (see page 259). The 
cells of the Conjugate are distinguished by the most vari- 
ous configurations and the beautiful arrangements of the 
masses of chlorophyll. In Splrogyra it occurs in parietal 
spiral bands. See 8. adnata , 8. elougata , S . subeequa , 
S. nifida, and S. decimina. In Zyguema it is arranged 
in radiate bodies, as in Z . imiquc . 

The Desmidece belong to this order ; they occur in all 
quiet pools of pure water, at the bottom, or adhering to 
other plants. The principal genera are: Clostcrium , 
Nitzsch ; Cosmarinm, Menegh ; De mild mm, Agh., fee. 

The Diatomew are nearly allied to the Desinideae, but 
are readily distinguished from these and other unicellular 
Algm by the possession of an epidermal covering of silex, 
which renders their form indestructahle by the ordinary 
agents of decomposition; they are all exceedingly minute ; 
and many of them are cosmopolitan (see Synopsis of the 
British l)iatomacea\ Smith). 

Diatomes are found in enormous numbers at the bot- 
tom of salt and fresh water attached to the submerged 
parts of other plants. Besides the ordinary rotation of 
’protoplasm in their interior, they exhibit a creeping 
motion. 

Some of the common Indian geneva are : Ci/clotdla, Grun ; 
CoRcinodijwu*, Ehrb. ; Acknanthe*, Sgncdra , Ehrb. ; 
Nitzsckia , Bab.; Navicida , Boiy ; and Plenronigina, Grun. 

Volvooinem 


Are unicellular microscopic plants, which during the 
Fig. 232. whole of their vegetative period 

live in colonies or singly; 

they are almost continually in 
'niQ Oq motion, interrupted only by certain 

periods of repose. The motion, as 
is usually the case in swarmspores, 
„ being caused by two cilia. 

A family of randorma, the mi ° . * J T 

cilia project freeinto the water, TllO SOClttl Species £110, XIOWGVGr, 

and produce i»y their vibra- distinguished from swarmspores by 

the cells being surrounded, while in 
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motion, by a membrane of cellulose through which the cilia 
project free into the water. Tlie.se curious and beautiful 
objects are found abundantly in old tanks. 

Protococoas, a genus of unicellular Alga?, but imperfectly 
known, is usually referred to this family; these plants arc 
found abundantly in the mud, where rain water collects and 
in similar situations. They vary in colour from bright 
green to blight red. They multiply with great rapidity 
by cell division. Protococcus cohwrens is very common on 
walls of buildings exposed to the weather; hardly are the 
w T alls whitewashed, when they again turn black, being 
covered by this Protococcus. P. vulgaris is also a common 
species. 

Cyanophycecc 

Comprise a large number of minute organisms, including 
the sub-orders OscilJatorhe, Nostocaccw, 
Chroocoecacem, Rivulariem, and Seytone- 
mcm. The Oscillator Uv (see trig. 233) 
are microscopic filamentous structures, 
composed of continuous tubular sheaths 
enclosing a green or brown gelatinous 
matter marked by transverse stria*. ; the 
extremities of the filaments vibrate like a 
pendulum or with a slightly vermiform 
oscillation, whence the name of the group. 
(hoil/aria amphibia may be frequently 
found forming slippery layers (of about 
one-eighth line thickness) on brick steps 
leading to tanks, &c., also submerged or 
near the surface of the water. 

The Nostocacecn are plants formed of thread-like or monili- 
form rows of cells, usually simple, rarely 
branched. The filaments are enclosed 
in gelatinous sheaths, by the deliques- 
cence of which they are often united 
into large colonies which form either 
roundish or membranous wrinkled 
masses [Nostoc, see Fig. 234]. Nosioo 
gregarium , Thuret, occurs commonly 
submerged in tanks. 


Fig. 234. 



Wrinkled mass of A r os- 
too formed of thread- 
shaped cells enclosed in 
gelatinous sheaths. 


Fig. 23'?. 



Free thread- 
shaped rows of 
colls of Q&rilla- 
toria . 
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The Chroococmcem are unicellular, and agree with the Nos- 
tocacem in their tendency to associate in slimy masses, the 
difference lies in their cells not being united into ti laments. 


FUNGI. 

The Fungi form the second parallel division of Thallo- 
phytes (see abstract, page 257) ; their vegetative elements 
consist of cellular filaments, destitute of chlorophyll, which 
randy branch dichofcomously, more usually by lateral shoots, 
and which grow only at their apices ; these elementary 
constituents of Fungi arc called hypluv. It is only in the 
Phycomycetes, a transitional group between Algro and 
Fungi, that the entire vegetative portion of the Fungus 
consists of a single undivided cell. 

The liyphaa either run parallel to one another, or their 
numerous ramifications are in ter woveu in various ways. 

When these textures arc very dense, they assume the 
form of a parenchymatous tissue, which is known as 
pseudoparenchyma; this tissue is especially developed iri 
the larger Fungi, and can be well seen by boiling a portion 
of the receptacle of Polyporus in very dilute nitric acid 
and examining a section of it under the microscope. 

The cell- walls of Fungi consist of a kind of cellulose; 
and the cells contain a characteristic fatty oil, but neither 
nucleus, chlorophyll or starch. Calcium oxalate is usually 
found on the surface of the hyphae of Fungi. The absence 
of starch is not immediately connected with the want of 
chlorophyll. Since phanerogamic parasites like cuscuta 
(see page 159) and orbanche (see page 104), although they 
form no chlorophyll, yet contain abundance of starch. 

Since Fungi do not form chlorophyll, they require for 
their nourishment the previous formation of an organic 
substance: many of them, therefore, are saphrophytes 
growing on dead organic substances; others are parasites, 
growing on living animals or plants; others again are 
endophytes, living in other organisms ; only a few are 
epiphytes, living upon them. Saprophytes allied to the 
Schizomycetes are the cause of the phenomena of fermen- 
tation, decay, and putrification. 
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The whole process of development of a Fungus may be 
y\<r m 233. divided into 

two periods: 
First, from the 
spore a myceli- 
um is produced, 
which consists 
either of simple 
fi 1 a m e n t s or 
loose fl Occident 
expansions or 
compact tuber- 
ous masses 
(s c 1 e r o t i a) ; 
these last are 
not peculiar to 
any particular 
group of Fungi; 
but occur in 

A fungus (Mushroom) : t lie root-like struct iiru is termed stlGoies of the 
a mycelium ; the stem ami cap form the asexual generation. 7 5 . 

most different 

groups, like bulbs and tubers among Phanerogams. Second, 
from the mycelium arises the receptacle, on which the spores 
are developed ; it is usually the most conspicuous part of the 
Fungus; the receptacle varies greatly in its external form, 
and is usually produced above ground. Thus the whole 
of the mushroom developed above ground is a receptacle. 

The production of spores is almost always limited to a 
particular part of the receptacle, the hymenium ; these 
hymenia never produce anything but asexual reproductive 
cells, but the hymenium bearing body itself may be the 
product of a sexual process . 

The mode of reproduction of Fungi is even more various 
than that of Algse. Sachs states that “ in those species the 
cycle of whose development is fully known, sexual and 
asexual reproduction occurs, or the latter is replaced by 
conjugation. In those cases where neither sexual repro- 
duction nor conjugation has hitherto been observed, it 
may be assumed that our knowledge of the series of 
development is still incomplete, and that forms which are 
at present considered independent are really only mem- 
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bers of an alternation of generations (see page 255). It is 
important to note that it has been already ascertained 
that in many Ascomycetes, the receptacles which bear the 
Ascospores are the result of a sexual process which takes 
place in connection with the mycelium, so that the my- 
celium forms the first or sexual, the receptacle the second 
or asexual generation. In the Phyeomycetes, on the other 
hand, the product of the sexual process is a renting cell , 
similar to what is found in many Algie, while the origin 
of the receptacle of the Ascomycetes corresponds essen- 
tially with that of the Floiidem.” 

The systematic grouping of Fungi is still in process of 
continued change and improvement. Whole sections of 
genera of the earlier systems are now recognized as simple 
forms of development in the alternation of generations of 
other forms. For further particulars, see an Introduction 
to the study of Microscopic Fungi by M. C. Cooke, 1805 ; 
Handbook of British Fungi, Cooke, 1871; Sachs’ Text- 
book, Benue t and Dyer's translation. 

Basidiomyccie*. 

Although the largest and most beautiful Fungi belong 
to this order, yet their course of development is at present 
only very imperfectly known. 

The fifimlLomyretrx (Basidium, a branch of the hyplue 
on which the spores are developed, see Fig. 237) may be 
divided into the following three suborders: 1st Suborder 
Tvcmclliveu! are Fungi of a gelatinous consistency; they 
are found growing on stumps of trees and on the ground; 
they collapse on drying ; if, however, they are afterwards 
placed in water, they soon absorb it, and become again 
extended to their former size. Tremclla foliacea, Fi\, is of 
a rich claret colour, and of an irregular shape. 1\ ferru- 
ginea, Sm. } and T. pwtenm are also common. 

In the 2nd Suborder Hyme non ly cafes are included the 
commonest and best known of all Fungi (mushrooms). 
The structure, which is usually called the Fungus, is the 
receptacle (see Fig. 235), The hymenium (spore-bear- 
ing expansion of tissue) is spread over the under surface of 
the receptacle on projections of various forms which lie on 
the underside of the pilcus or cap ; on the stalk is some- 



274 


A TEXT-BOOK OF INDIAN BOTANY. 


times found a ring or annulus, which is all that remains 
of a veil or covering ( velum partiale) which united that 
part of the stalk with the outer edge of the cap or pileus, 


Fig. 236. Fig. 237. 



remains of the ruptured veil- 


but was ruptured on the expansion of the 1 ratter, or some- 
times the pilous and stalk are both enveloped in such a mem- 
brane (velum universale) or occasionally both are present. 
The species of Agaricini (mushrooms) are usually terrestrial 
in habit. Jn the Poly pore i , the hymenium is spread over 
the cavity of tubes or pores. The texture of these plants 
is, as a rule, more cartilaginous than that of the Agaricini. 
The genus Polvporus includes a large number of species. 
P. squamosus, Fries., is familiar to most persons, growing 
like irregular brackets of great extent and considerable 
bulk, at the base of stems of various trees. P. versicolor 
is also a familiar species, smaller than the last, but growing 
in great abundance, tier above tier, usually of an olive 
and yellow colour. The genus Boletus belongs to this 
group. 

In the Hydnaeei , the hymenium is spread over teeth or 
spines, which are soft, usually of the shape of an awl, and 
distinct at the base. Hydnum zonatam is a small fungus 
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of a reddish lilac hue, marked on the surface of the cap 
with darker zones; the centre becoming depressed. The 
Merulim group includes the plant known as dry root M. 
lacrymans , Fr. 

The 3rd Suborder Gasferomycefes consists of fungi form- 
ing roundish angioearpous receptacles consisting of an outer 
layer (peridiuin) enclosing masses of tissue on which are 
borne the hymenia. The Puffballs (Ly coyer dun) are typi- 
cal of this order. Other genera are : Clalhnis , Exidia , 
Geaster (earth stars), &c. 

jEc'uI Lomycetes. 

The best known species of this order is Puccinia 
Gram inis, Pers. (corn-mildew) ; it occurs on the leaves and 
culms of cereals and grasses, and is very common, and 
injurious to the plant. Its development not, only shows 
a distinct alternation <>f generation, but that peculiarity 
by which one generation of a parasitic fungus is devel- 
oped exclusively on one host, while another stage of 
development of the same species occurs only upon a differ- 
ent host. The term teeidium (cluster cups) is used to 
designate a particular form of fruit, in the cycle of devel- 
opment of Puccini a. 

The roeidia (rust) are always developed on living plants, 
most commonly on the foliage leaves, usually on the under 
surface ; leaves infected by these parasites present a singular 
appearance as if sprinkled with red dust. When examined 
closely small orifices are seen scattered over the under 
surface of the leaves; these cups (ajcidi a) appear to have 
burst through the epidermis of the leaves, and elevated 
themselves above its surface, with the lower portion attach- 
ed to the substratum beneath ; these cups are the fungi, the 
red dust the spores. The spores from these rncidia ger- 
minate beneath the epidermis of the leaves and stems of 
grasses, and were at one time considered as a distinct genus 
of Fungi, under the name — uredo . 

The cycle of development js briefly this : from the resting 
spore a very minute mycelium (promyeelium) is produced, 
and this usually divides into four cells, from each of which 
a minute cell (sporidium) is developed. On finding their 
way to a host (leaves of Berberis, for example) these spori- 
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dia germinate and tlieir mycelium permeates the tissue, 
eventually developing fructifications (aecidia) on the under 
surface of the leaf and spennogouia on the upper surface. 
The spores which are formed on finding their way to a grass 
germinate, and form a mycelium in its tissue, and this 
produces two kinds of reproductive spores ; one kind (the 
uredo spores) are 1-celled and germinate at once ; the other 
(teleuto spores) are more than 1-celled and constitute the 
resting spores. To this order belongs Ust Hugo carlo, the 
smut of cereal grains. V. segatuvi, Ditin. (corn smut), 
occurs on the ears of cereals and grasses, and is very com- 
mon. 

A Hcomycrfes. 

The Ascomycetes comprise a greater number of forms 
than any other order of F ungi. The common character- 
istic by which they are connected is the asexual forma- 
tion of the spores in the interior of sacs (asci) by free 
cell formation. An alternation of generation has been 
clearly recognized, in so far as the receptacles in which 
the ascospoves are produced, owe their origin to sexual 
union, which takes place on the mycelium. These fungi 
grow chiefly on the dead parts, or remains of plants, on 
living plants, or organic solutions. 

The Ascomycetes may be divided into five suborders — 
Tahemcea, Pyreuomt/cdcs, Diwomyaeles, EryAplica'-, and 
bichene*. 

The Tubcraccai are fungi consisting of roundish tuberous 
bodies, usually found growing underground, and often sur- 
rounded by a branched mycelium ; they may at til's t sight 
be easily confounded with the Gasteromycctes. The truffle 
(tuber) belongs to this order. 

The Suborder Fyrenomycelcs consists of fungi growing 
usually on dead organic bodies, and on living plants, 
and forming round or flask-sliaped receptacles termed 
]>cnthecia, which usually produce eight spores formed 
simultaneously. The perithecia usually open outwards 
by a small orifice, the internal cavity of which is lined 
by the soft hymenium. When the ascospores germi- 
nate, they produce a mycelium on which are formed : 
1st, conidia ; then 2nd, apennatia, enclosed in spermogonia ; 
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and 3 rd, stylosporen , formed in the interior of pycmdia. Any 
of the members of these series may, however, be wanting, 
except the perithecia. The fungus Claviceps purpurea, 
which produces ergot, belongs to this suborder. Its devel- 
opment and structure is very complicated. Other genera 
are : tipluvriu, Berk., which has the appearance of stains 
or dots of every shade of brown : Xylaria, llill : X. hypoxi- 
lon, Ehrb., is common everywhere; it lias a charred 
appearance : the thallus is sometimes simple, sometimes 
branched : A', polymorpha, I’ers., is club-shaped ; it is black 
and heavy, and looks like charred fragments of wood on 
the decaying stump on which it is usually found. 

The liifttiomyeeten live on dead organic bodies ; they n.re 
distinguished from the Pyrenomycetes mainly by the hyme- 
nium being superficial. This suborder includes Pcziza, 
enormously rich in species; they are beautiful fungi of a 
cup-shaped form ; the hymonium is spread over the inside of 
the cup. P. (i'u rant in, Pers., is of a pale orange colour on the 
outside ; the plants grow in clusters : Geoghmum glabrum, 
Pers., is a black tongue-shaped fungus. Other genera are : 
P /uicidium,, Fr. ; Phytinni a, Berk.; and Bulgaria, Fr. 

The Suborder Erysiplteai (mildews) consist of fungi grow- 
ing on the surface of living plants and dead organic 
bodies; they are especially abundant on preserved fruit. 
These fungi are sometimes included under the Suborder 
Pyrenomycetes. 

The suborder Lichen ex are the best known Ascomycetes, 
and until very recently they were thought to occupy a posi- 
tion in the vegetable kingdom, equal in importance to that 
held by the Fungi and Alga; ; but the researches of some 
distinguished botanists show that they arc Ascomycetes 
belonging to the suborders Pyrenomycetes and the Dis- 
comycetes, parasitic, or consorted with Algio of the Chroo- 
coccaceay Nostocaceay Palmollacea*, etc. ; this mutual para- 
siticism, if it may be so termed, appears to be beneficial to 
both organisms. 

The green parts (gonidia) of Lichens contain chlorophyll, 
and are algoid bodies. From these Algm the hyphfe of the 
fungal parasite extract nourishment for their own use. This 
theory has been continued by the production of a perfect 
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lichen, Collema glavce.sens, by sowing its spores on the 
Alga Nostoc lichenoides ; of the two components, the fun- 
gus is the superior, both in bulk ami nature, and it is for 
this reason that the lichens are classed as Ascomvcetes. 

The spores of Lichens are produced in asci, which are 
formed in superficial cup-shaped receptacles, termed apo- 
thecia in the IHscomycctes ; perithecia in the Pyrenomy cotes. 
Lichens are likewise reproduced bv s ore din (clusters of 
gonidia), which surrounded by a weft of hyplue becomes 
detached from the thallus and grow into new thalli. 

The Alga i * * 4 hosts (gonidia) belong to the orders Chroo- 
coecaeea 4 , Nostoeacese, and Palmcllaeere, Ac. The fungi 
themselves have not been found in any other form than 
as parasites or Alga 4 . 

The greater number of lichens are found as incrustations 
on damp ground, on the bark of trees, and on stones. The 
thallus of lichens can be dried, so as to be pulverized, 
without losing its vitality. The following abstract shows 
at a glance one of the latest da.ssilieal.ionR of lichens: 

, I'mmcosic— 

(ThiilluK attached only at 
j one Fpot, and ribiu# 
i from it in the form of a 
shrub. 15x. : Usnea.) 


i 

! ilF/rtfROMBKous— ; 

i (Gonidia arranged in one ; 
I layer. j 


Foliackotts— 

(Thallus in. the form of 
flake-like expansions 
often curled, which can 
frequently be detached 
from the substratum.) 


LICHENS... 


i 

; CliUSTACKOUS — 

! (Thallus in the form of 
' incrustations. Ex. : Gru- 

\ phis.) 


HoMooMF.r.oxrs — 

(Gonidht and hyplue about 
equally mingled.) 


[ Gelatinous— 

] Ex. : Collema, Lepfcogfium. 

) &e. 

I NoN'Gr.UATINOCS. 


The disposition of the gonidia and hvplue in a thallus 
may be such that those two structures appear about 
equally mingled ; the thallus is in this case called 
homdomerous , or the gonidia are arranged in one layer, the 
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hyphse being then separated into an upper and an under 
layer; such lichens are termed heteromerons. 

Heteromerous lichens may be divided into fruticose, 

foliaceous, and 
crustaceous. 
Homoomerous 
lichens may be 
divided into 
gelatinous and 
non-gelatinous. 

In the fruti- 
cose lichens, 
the cortex com- 
monly consti- 
tutes a layer of uniform thickness round the thallus. The 
genus Uladonia is usually found growing on the ground. 
Cladonia f areata, Hoffn., has a brownish hue, and its 
branches are simple or only once forked. C. ravgiferina, the 
reindeer lichen, is of a whitish colour; the form resembles 
that of a miniature tree, with round, sessile receptacles; it 
can endure almost any amount of heat and cold ; it often 
grows to the height of 8 or 10 inches. In the genus Stereo- 
canton, the apothecias are flat. The genus Usnea is a very 
attractive one ; the sections of Ihethallus are round, branched, 
and drooping. The long pendant Usneas are very character- 
istic of the upper forests above Dar j iling. U snea barbata,Fi\, 
or the hairy Usnea, is jointed, very slender and long, and 
hangs like bunches of hair from the trees. Aleetoria jubata , 
Ach.,is usually found growing on the branches of coniferous 
trees, at high elevations in the Himalayas ; the sections of the 
thallus are branched and are of a dark-brown colour. The 
genus Ramalina grow on decaying branches ; and resemble 
diminutive shrubs. The most important species of the 
genus Cetraria is (J. islandica, Ach., one of the nutritive 
lichens; it grows in upright olive-brown tufts; the thallus 
is paler on the underside than on the upper, and with a 
fringe of dark hairs ; it grows most luxuriantly and plenti- 
fully iu high latitudes. G. stracheyi, Bab., and <7. reticulata , 
Kiplh., are also to be found in the Himalayas. The genus 
Roccella , from which litmus is obtained, belongs to this 
group. 



Vertical section through the middle of a young apo- 
tliecium of Lecanora (after Thome). 


19 
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In the foliaceous lichens, the cortex is usually different 
on the upper surface, which is exposed to the light, from 
the under surface, which is shaded by the thallus. The 
genus Solerina contains but two species; its characteristics 
are the orbicular apothecise and woolly veins. S. crocea, 
Ach., is of a yellowish green colour ; the sunken apotheciao 
are chestnut-coloured; it grows on ground, on the top of 
mountains. The genus Sticta has depressed dots on the 
under surface of the thallus, which is large, lobed downy 

b e n e a th and 
free from the 
Bubstratu in 
except at the 
base. 8. pul- 
monacea, Ach., 
is one of the 
handsomest of 
the lichens ; the 
colour varies 
from a light- 
green to an 
olive-brown. 
The genus Par- 
melia contains 
some handsome 
and showy spe- 
cies. P. caperata is a handsome lichen, pale-yellow above, 
dark-brown and hairy beneath. P. perlata is of a silver- 
gray colour. P. saxaUlis is of a darkish-brown colour, 
lighter towards the margin. The genus Lecanora contains 
a large number of species. From L. tartarea, the purple 
die called cud-bear is obtained. L. esculenia, of Tartary, 
presents the strange anomaly of a free lichen, unattached to 
wood, stone, or earth, and drawing its entire nourishment 
from the air. The genus Pelt igera also belongs to this group. 

The thallus of the crustaeeous lichens presents an affinity 
to that of the latter group in being fixed to the substratum 
by capillary or bristle-like rhizoids, so that it cannot be 
removed without injury. The genus Lecidea comprises a 
large number of species; the thallus is somewhat leafy 
and the apothecia arc salver-shaped ; the substance of the 


Fig. 239. 



A lichen (Parmella) with a portion of the bark of the 
tree from which it was taken ; in the hollow cup-like 
structures are formed the spores. 
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iliallus radiates in a regular form round the margin. L. 
lutea is of a pale-yellow colour; the apotliecia being of 
a darker shade. In the genus Arthonia, the crust is thin 
and spreading and the apotliecia round and sessile. These 
lichens form greyish stains dotted with tiny specks of 
brown or black upon trees. Other genera are : Verrucara 
(the wartlicliens), Bmomyces, Pertumria, &c. The Pictorial 
lichens form thin patch-like incrustations on stones, and on 
the bark of trees ; the chief peculiarity of their thallus con- 
sists in the nature of the gonidia, which are often united 
into rows of cells, increasing in length by the division of 
the terminal cell. There are two genera — Opegrapha, Pers., 
and Graphic. Graphis script a, Ach., is to be found every- 
where growing on the steins of trees (see Fig. 240). 

The "thallus of the gelatinous lichens has a leaf-like or 
arborescent form, or consists of gra- 
nules, which constitute an incrusta- 
tion. When dry, it is cartilaginous 
or brittle, and then absorbs water 
eagerly, swelling up into a gelatinous 
body ; the gonidia lie in an apparently 
homogeneous jelly-like tissue. Gollema 
is a typical form of these lichens. 
The genus Lcptogium is also charac- 
teristic of this group. (For deter- 
mination of genera and species of 
lichens, see Leighton’s Lichen Flora, 
1872 ; also see list of authors cited, 
page 574, Introduction to Oyptogaraic Botany by Berkeley, 
1857.) 

Phycom ycefes. 

The Phycomycetes may be divided into two suborders — 
the Saproleginea? and the Peronosporese. The Sap- 
roleginea: are fungi growing for the most part in water 
and chiefly on the bodies of putrefying insects, covering 
them completely with radiating cells : the contents of the 
oogonia are fertilized by the antheridia, which grow out 
in the form of tubes and pierce the oogonium to fertilize the 
germ-cell. The oospores, in germinating, produce a myce- 
lium, which bear first asexual zoosporangia, and later the 
sexual organs ; from the zoosporangia are produced zoo- 


Fi g. 240. 



Graphis teripUt, 
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spores or swarmspores, which germinate and form a myce- 
lium, from winch arise again zoosporangia, and later the 
sexual organs ; the sexual individuals are sometimes monoe- 
cious, sometimes dioecious. 

The Peronosporea) are fungi parasitic on living Phanero- 
gams, inducing in them speedy decay ; they have a strong 
resemblance to the preceding suborder : the mycelium, which 
ramifies within the host plant, first bears the conidia 
(asexual reproductive organs) on branches, which in Pero- 
liospora protrude from the stomata of the plant on 
which they grow; in the genus Cystopus they are club- 
shaped, and form a hymenium beneath the epidermis : in 
some species the spores are not immediately capable of ger- 
mination except when in contact with water, as for instance, 
drops of dew or rain ; they then develop zoospores. l } ero- 
uospora, infest* m & is the cause of the potato disease, and 
P. arborescent* is the cause of the poppy disease in India. 

Zygomycetes . 

The Zygomycetes are represented by the mucorini, which 
are fungi, growing on organic solutions, and consist of 
a densely branching mycelium, which bears both sexual 
organs and asexual sporangia ; the root-like brandies after- 
wards become multicellular by the formation of septa. 

Mucor mucedo (see Fig. 241) infests dead or dying parts 
of plants, especially fleshy fruits, which 
quickly decay in consequence of its 
attacks ; each of the ascending branches 
bears a sporangium within which 
numerous small spores arise ; which are 
set free by the bursting of the wall of 
the sporangium ; the zygospores (see page 
259) are formed beneath the white 
felt-like texture of the mycelium fila- 
ments. PeniciUium glaucum com- 
monly appears on articles of food that 
have been kept for a few days. It pre- 
sents, when examined under the micros- 
cope, the appearance of a miniature tree ; 
the stem is simple, but bears at its 
summit a number of branches, resem- 
bling strings of beads. 


Fig. 241, 



Mucor mneedo 
showing mycelium 
hearing two spo- 
rangia, 



FUNGI. 


283 


M yxomycetes. 

The Myxomycetes include a numerous group of orga- 
nisms, which in many respects differ widely from all other 
vegetable structures, but in the mode of formation of their 
spores, stand nearest to Fungi. Their cells are without a 
cell-wall during the whole period of their vegetation and 
assimilation of food, and do not combine into a tissue ; they 
live on decaying and rotting vegetable substance, such as 
tan, rotten stems, &c. When they reach the reproductive 
condition, the whole of the protoplasm becomes trans- 
formed into sporangia, or large receptacles. These sporan- 
gia are provided with a cell-wall, which varies in colour 
according to the species. The sporangia are filled with 
numerous spores, usually accompanied Avitli thin wall 
tubes, opening one into the other; Avhen the sporangium 
ruptures, the expulsion of the spores is assisted by these 
tubes (capillitium). 

When a spore is saturated with water, it opens, and the 
whole of its protoplasmic contents escape as a roundish 
naked mass ; but after some minutes, it assumes another 
form, becomes long and pointed at one end, Avhere it is 
provided with long cilia; it is endowed either with a 
rotary motion, or creeps along, changing its form like an 
amaeba (animal organism); these swarmspores multiply 
by division, but on the second or third day they cease 
dividing, aud unite, two or more of them coalescing into a 
homogeneous protoplasmic substance, the plasmudium, 
also endowed with an amneba like motion. The plasmodia 
pass into a resting state, and becomes encysted, when the 
weather is dry, and can remain in this condition for 
months without losing their power of life. When the 
weather is moist and warm, the plasmodium again creeps 
out of these cysts. 

Arcyria, pimicea,, Pers., grows in abundance on dead 
Avood ; the spores are of a bright red colour. Other com- 
mon Myxomycetes are : Lycoyala epidendron, Fr. ; Iieti- 
cwlaria entozantha, Berk. ; and Gyathus Iloorken, &c. 

Saccharomyces. 

The Saccharom3 T ces are the yeast fungi, which cause the 
alcoholic fermentation of the saccharine juices of plants, 
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or of artificial solutions which contain sugar in addition 
to nitrogenous substances. These fungi consist of small 
roundish or ellipsoidal cells, which multiply by budding 
for an indefinite time, giving oft' bubbles of carbonic 
dioxide ; the yeast plant also multiplies by endoginous 
segmentation of the cells ; the protoplasm dividing into 
four subdivisions, around each of which a new cell-wall is 
formed; each individual is an ordinary vegetable cell, 
usually containing a vacuole, but no nucleus; the cells are 
either solitary, or associated in heaps or strings ; their walls 
are formed of a modification of cellulose (the substance of 
which all vegetable cell membranes are formed), and mixed 
with which are minute quantities of sulphur, phosphorus, 
potassium, magnesium, and calcium. 

Within the cells exist nitrogenous matter, in the condi- 
tion of protoplasm, fatty matter, and water ; the properties 
which determine these objects to be plants, are their power 
of forming protein, cellulo.se, and fat, out of a nutrient 
fluid of definite chemical composition, such as Pasteurs 
solution, which contains potassium phosphate, 2 parts ; 
calcium phosphate, 2 parts ; magnesium sulphate, 2 parts ; 
ammonium tartrate, 100 parts ; cane-sugar, 1,500 parts; and 
water, 8,394 parts. 

Saccharomyccs cerevisise can be easily seen by adding 
a small quantity of the juice (Taree) of Phoenix sylvestris 
(Khajoor) to a saccharine solution, letting the solution 
stand for about twenty-four hours, and then examining 
it with a one-eighth object glass. 

Sehizomycetes. 

The Sehizomycetes are the lowest forms of vegetable life 
known ; they are usually present in great abundance 
whenever putrefying organic matter is found. All these 
organisms are characterized by the ease with which they 
break up into their separate cells, as soon as they come 
into contact with the atmosphere, from which circumstance 
they have received their name. They include the forms 
known as Bacteria, Vibriones, Spirilla, Bacillus, &c. ; these 
organisms are placed among Fungi, as they show an ana- 
logy to them in their mode of life, since they obtain their 
nutriment from organic substances. Mr. D. D. Cunningham, 
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'who lias devoted considerable time to tbe study of these 
organisms, has forwarded to me the following note on 
Schizomycete forms common in the neighbourhood of 
Calcutta : — 

“ In regard to Schizomycete forms common in this 
neighbourhood, any number of form species of Bacterium, 
Basillus, and Spirochete are to be obtained in all sorts of 
media. Various Bacterial and Basillar forms constitute a 
great mass of the contents of the lower portions of the 
intestinal tract in man and other animals, and as they are 
constantly liable to obtain access to the intrinsic nutritive 
fluids of the body, may often be detected in small numbers 
in these, quite apart from the existence of any morbid 
conditions in the host, but ready at once to undergo farther 
development and multiplication if, under any circum- 
stances, conditions arise favouring them as compared with 
the intrinsic living units of the organism in the struggle 
for existence.” 



DIRECTIONS FOR COLLECTING BOTANICAL 
SPECIMENS. 


“ Specimens should, if possible, be gathered in fine 
weather, aud free from external moisture. In selecting 
them, care should be taken to have the plants in a perfect 
state of growth, with all the parts from which characters 
are taken. The entire plant, with roots, stems, leaves, and 
flowers, when practicable, should be preserved ; and the 
roots should be washed before being put into the box of 
the collector. In the case of very large herbaceous plants 
or shrubs or trees, portions only can be taken. These 
should always be carefully selected so as to exhibit the 
characteristic organs. In the case of tall and slender Gra- 
ininese and Cyperacese, the specimens may be folded once 
or twice backwards and forwards, and thus suited to the 
size of the paper used in forming the herbarium ; and the 
folds may be secured during drying by being pushed into 
slits in small strips of paper. Ferns and many other tall 
plants may be preserved entire in the same way. A thick 
branch or stem should be split, so as to allow of pressure 
being applied ; and very thick: roots, as well as bulbs and 
corms, may be similarly treated.” — Balfour. 

One of the best and most interesting methods of im- 
pressing the characters of plants on the memory is to care- 
fully botanize a selected route, then to make dissections of 
the different parts of the plants found, dry them separately, 
and afterwards glue them on paper in their proper order. 

The plants found during a four hours' excursion of this 
kind on the 24th October 1880 between the Naihati rail- 
way station on the Eastern Bengal Railway and the vil- 
lage of Bhatparah, a distance of about four miles, are here 
given as an example (the names of all the plants found 
are given below, whether in flower at the time or not). 
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Microscopic and other plants not readily diagnosed should 
he preserved for further examination : — 

Ranuncidacecc. 

Naravelia zeylanica, D. C. (Chhagal bdti). 

i inovacetv. 

Anona squamosa, L. (Ata) ; Anona reticulata, L. (Nona). 

Menispmnaceai. 

Tinospora cordifolia, Miers (Gulancha). 

Nymphimceoe. 

Nympliaea lotus, L. 

Bixacew. 

Bixa orcllana, L. (Latkan). 

Crurifcrce. 

Sinapis dichotomy Roxb. (Sursha). 

Capparidacem. 

Gynandropsis pentaphylla, D. C. (Ilurliuriya). Capparis 
lionida, L. 

Moringaceee. 

Moringa pterygosperma, D. C. (Sajind). 

Malvaceae. 

Sida humilis, Willd ; Sida rhombifolia, L. (Bdrjala) ; 
Bombas malabaricum, D. C. (Shimul) ; Hibiscus vitif'olius, 
L. (Bankdpds) ; Hibiscus esculentus, L. (Dhenrus). 

A uran tiacece. 

Limonia pentaphylla, Retz (Ash-shoura) ; Citrus acida, 
Roxb. (Nebu) ; ASgl'e Mannelos, Corr. (Bel); Citrus decu- 
mana, L. (Batavi-uebd); Murraya exotica, L. (Kamini). 

Meliacece. 

Azadirachta indica, Ad. Juss. (Nim); Cedrela toona, 
Roxb. (Tun). 
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Oxalidacece. 

Oxalis corniculata, L. ( Am rul). 

Viiacece. 

Vitis pallida, W. and A. (Goaliya lata) ; Vitis glanca, 
W. and A. (Gargoaliya) ; Leea crispa, L. (Ban chalita). 


Ilk amnacew. 

Zizypbus Jujuba, Lam. (Bvar) ; Zizyplms ocnoplia, Mill 
(Sliyakul). 


Anac ardlacea;. 

Odina wodicr, Roxb. (Jiol) ; Mangifcra indica, L. (Am); 
Spondias amara, Bucb. (Anna). 

Saprutlaceat. 

Nepbelium Litcbi, L ; Cardiospermum lialicacabum, L. 
(Sbibjhul). 

Crassu Utcete. 

Bryophyllum calycinum, Salisb. 


Leguminofta:. 

Suborder Papilionaceae. 

Tamarindus imlica, L (Tinturi) ; Doliebos labial), L. 
(Slum); Doliebos sinensis, L. (Barbati) ; Gajanus indicus, 
Spreng. (Arar) ; Cl i tori a ternatea, L. (Nil-aparajita) ; Pba- 
seolus mungo, L. (Hali mug) ; Erytlirina indica, Lamk. 
(Palitd mandar). 


Suborder Ofcsalpiniore. 

Poineiana puleherrima, L. ( Krishna ebura) ; Csesalpinia 
Bonducella, Flem. (Nata); Cassia Sopbora, L. (Kal kasunda;; 
Cassia fistula, L. (Soudaln) ; Cassia alata, L. (Dadu inardan); 
Baubinia variegata, L. ( Kakt kanehan ). 

Suborder Miinoseje. 

Acacia tomentosa, Willd. (Salsain babala) ; Acacia Sirissa, 
Bucb. (Sirish). 
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Myrtacecn. 

Eugenia Jambolana, L. (Kala jam) ; Psidium Guyava, L. 
(Peyara). 

Combretacecr. 

Terminalia Catappa, L. (Badam). 

GucurbUaceiV. 

Momordica charantia, L. (Karalii); Lnffa pentandra, 
Roxb. (Dhundul) ; Lagcnaria vulgaris, Ser. (Lao) ; Trieho- 
santhcs cueumerina, L. (Banpatol) ; Benincasa cerifera, Savi 
(Kumra) ; Coccinia grandis, W. and A. (Tela kueha). 

PapayacHv. 

( ■arica Papaya, L. (Pepiva). 

Cad area;. 

Opuntia Dillenii, Haw. (Nagpbena) ; Cereus liexagonu.s, 
Haw. 

Urabdltfcra'. 

Hydroeotyle asiatiea, L. (Thai kuri). 

liubiacea!. 

Nauclea Cadamba, Roxb. ( Kadam) ; Pavetta indica, L. 
(Kukur eliura). 

Gonvpontcv: 

Vernonia cinevca, Less. (Chbota koksirn); Blumea lacera, 
I). C. (Bara koksirn). 

Phimbag'mea\ 

Plumbago zeylanica, L. (Cliitfca). 

Ebcnaccw. 

Diospyros embryoptei'is, Pets. (Gab). 

Aschpiadeoi. 

Calotropis gigantea, R. Br. (Akanda) ; Dtemia extensa, 
R. Br. (Ghhagal banti) ; Hemidesmus indicus, R. Br. (Anantu- 
mul). 
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Apoeynace ce. 

Vallaris dichotoma, Wall. (Haparmali); Thevetia nerei- 
fulia, Juss. (Kalika). 

Jasmlveo.’. 

Nyctan thes arbor tfistis, L. (Small). 

Boraginacecc. 

Heiiotropum indicium, L. (Hatsura). 

Convolvukime, 

Tpomoea sepiaria, Koen; Ipomooa rcniformis, Chois. 
(Bhuin kamri). 

Solanaceas. 

Solan uni ferox, L. (Ram begun) ; Datura alba, N. E. 
(Dliufcurd); Capsicum frutescens, L. (Lal-langku-marich) ; 
Solatium verbascifolium, L. (Aras). 

Yerbenacece. 

Clerodendron siphon an thus, R. Rr. (Buman-hati) ; Tee ton a 
grandis, L. (Segun) ; Vitox negundo, L. (Nishinda); Clero- 
den droll infortuuatum, L. (Bhaut). 

Labiates . 

Ocimum sanctum, L. (Tulsi) ; Leonotis Sibirica ; Leucas 
linifolia, Spreng. (Halkasa). 

Acanthaceai. 

Barleria dichotoma, Roxb. (Sada jati) ; Justicia procum- 
bens, L. ; J usticia Adhatoda, L. (Bakas); Acanthus ilicifolius, 
L. (Hakueli-kanta) ; Ruellia ringens, Roxb. (Burigopana). 

Scrophukiri ncoe. 

Liudcnbergia ruderalis, L. (Haldi basunta). 

Gasuarinea;. 

Casuarina equisetifolia, Forst. (Juu). 

Euphorb iaceas. 

Ricinus communis, L. (Bheranda) ; Pedilanthes tithy- 
maloides, Povi (Rang-chitra) ; Ricinus dicoccus, Roxb. ; 
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Tragia involucrata, L. (Bichhati) ; Euphorbia anti quorum, 
L. (Tekuta-sij) ; Euj>horbia ligulavia, Roxb. (Mansasij) ; 
Jatropha multi tida, L. (Croton, sp.) ; Trowia nudiflora, 
Sprang. (Pitall). 

* Ulmacoce. 

Celtis oricntalis, L. (Jibun). 

Urtic aceic. 

Ficus Carica, L. (D6mur) ; Ficus religiosa, L. (Ashwath) ; 
Artocarpus integrifolia, L. (Kantal); Urtioa iuterrupta, L. 
(Lai bicliliati). 

Nydxu/inacea:. 

Boerhaavia erecta, L. (Purna). 

Che nopud iaceae. 

Basella alba, L. (Puin) ; Basell^ cordifolia, Lam. (Puiu 
sliak). 

Amarantacem. 

Ainarantus spinosus, L. (Kanta nati) ; Amavantus gange- 
ticus, L. (Denga); Deoringia indica, Spreng. (Ghol molmni) ; 
Achyranthes aspera, L. (Apang) ; Altcrnanthera sessilis, R. 
Br. (Shanchi). 

Polygonacece. 

Polygonum lanigerum, R. Br. (Pani-marich). 

llydi vcharidcas. 

Vallisneria spiralis, L. (Jhangi) ; Hydrilla verticillata, 
Casp. 

Scitaminece . 

Musa sapientum, L. (Kala) ; Curcuma longa, L. (Haldi). 

Dioscor ideas. 

I)ioscox*ea anguina, Roxb. (Kukur-alu) ; Dioscoreaglobosa, 
Roxb. (Chupri-alu). 

Smilaceas. 

Smilax ovalifolia, Roxb. (Kumarika). 
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Commelinacece. 

Commelina bengalensis, Kth. (Kanchara) ; Commelina 
communis, Kth. (Jata kanchara). 

Palmeas. 

Phoenix sylvestris, Roxb. (Khajur); Areca catechu, L. 
(Supari); Cocos nucifera, L. (Nari-kcl) ; Borassus flabelli- 
iormis, L. (Till gachh). 

A roideoi. 

Colocasia antiquorum, Schott. (Kachu) ; Amorphophallus 
campanulatus, Bl. (01); Colocasia indica, Schott. (Man- 
kachu) ; Typhonium Roxburghii, Schott. (Ghet-kacku). 

Pisticn. 

Pistia stratiotes, L. (Takapand) ; Lcmna polyrrhiza, L. 
Cypcracea:. 

Cvperus rotundus, L. (Mutlia) ; Scirpus plantagineus, 
!N. E. (Chenchka). 

Oraminc m. 

Panicumhirsutum, Kbn. (Jdlganti) ; Panicum, sp.; Saccha- 
rum officinarum, L. (Uk); Audropogon acicularis, Retz. 
(Chorkanta); Imperata arundinacca, Cyrill(Ulu); Cyno- 
don Dactylon, Rich. (Durba); Bambusa arundinacea, Retz. 
(Bansh ). 

Polypodia 1 - 

Pteris longifolia, L. ; Adiantum lunatum, L. ; Adiantum 
cordatum, L. ; Nephrodium molle, Desv. 

Bryaceui. 

Hypnum bryoides, L. ; Tortula indica, Hook. 

Jungermanniece. 

Jungermannia, sp. 

Marchantiew. 

Marcliantia polymorpha, L. 
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Characcai. 

Chara verticillata, Roxb. 

Conjugates. 

Spirogyra elongata. 

Navicula calcutteusis, Orun ; Cyclofcella striata, Grun. 

Volvocincir. 

Protococcus vulgaris ; Volvox, sp. 

Oscillator lew. 

Oscillatoria brevis. 


Jiasidio myceles. 

Polvporus versicolor, Zipp ; Polyporus squamosus, Fries; 
Agaricus stillaticius, Berk. ; Agaricus rubiaetinctus, Berk., 
Agaricus seuiiglobatus, Batch. 

Ascomycd es. 

Suborder Lichenes. 

Grapliis scripta, Ach. ; Pertusaria communis, D. C. ; Par- 
melia perlata, Ach.; Bfeomyces icmadophyllus, L. ; Arthonia 
subvelata, Nyl. ; Locidea lutea, Dicks. 


printed bv tuack.hu, spink and co., Calcutta. 
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Acantlincpsc, 167. 

Achene, GO. 

Acbnnydeous, 34. 

Aerescent, 43. 

Acuminate. 26. 

Adhesion, 37. 

Ad mite, 22, 48, 

Adventitious hud, 15. 
Adventitious root, 4. 

JErial roots, 6. 

Activation, 16. 

Algtu, 200. 

Alismaceaj, 212. 

Alternation of generations, 225. 
Am a ran taco®, 179. 
Amaryllidcae, 197. 

Amentales, 85. 

Ampliitropous, 55, 
Anaeaniiaeeiii. 119. 

Anatropous, 55. 

Andrrcaceie, 253, 

Andreev uni, The, 48. 
Androphore, 30. 

Angiospormia, 80 ^. 

Angular divergence, 20. 
Anisoslemonous, 37. 

Anonncese. 90. 

Anther, 48. 

Anthereeroteae, 254. 

Antheridiu, 2*27. 

Antlierozoid, 226. 

Apex of leaf, 26. 

Apocarpous, 53. 

Apocynaeeje, 150. 

Apopetalye, 80/. 

Apophyllous, 47. 

Aposepalous, 42. 

Aquatic roots, 6. 

Araliaceae, 141. 

Archegonium, 226 . 

Arillode, 69. 

Arillus, 69 . 


| Arisfolocliiauese, 169. 

J Aroidea», 208. 

j Arrangement of leaves in the hud 
j (abstract of), 17. 
j Artooai paceie. 173. 

Asarales, 84. 

Ascidiomvcetes, 275, 

Asdepiadaceie, 152. 

; Ascomyeetes, 276. 

| Asparagus, 5. 

| As tend es, 80*;. 

i Aijrantiaeete, 113. 

j Axes. 2. 
j Axillary bud, 3 5. 

Hasidiomycet.es, 273. 

Hegoniaoeat, 1 36. 

Uerheridaceie, 92. 

Herry, Go. 

Heta vulgaris, 5. 

Hignomai.cie, 165, 

Hixaccre, 99. 

Hlade, 45. 

Uoraginaccae, 159. 

l.otnniriil specimens (directions for 
collecting) 285. 

Hearts, 19. 

Urauehing, 14. 
liromeliaceie, 199, 

Hrvaceffi, 251. 

Hud, 15. 

Hud scales, 19. 

Hulbils, 16. 

Hulbs, 8. 

Cactaceae, 139. 

Caducous, 42. 

Csesalpinese, 123. 

Calvci flora.*, 80?*. 

Calycifloral, 37. 

Only pint, 245, 

Calyx, 41. 
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Cambium, SOL 
Ontnpanulales, 80«r. 
Campanulate, 45. 
Campylotropous, 55. 
Caunabinaoese, 175. 
Capitulum, *‘38. 
Capparidaceie, 98. 
Capsule, 58. 
Cureerulus, 60. 
Carina, 45. 
Carpophore, 36. 
Carposporea*, 257. 
Caryophylluceu;, 101. 
Oaryophylhdes, 80a. 
Caryopsis, 60. 
Oasuurinaceuj, 17*2, 
Catkin, 38. 

Caudex, 9. 

Oimdicie, 51. 

Ca ulome, 2. 
Cclastrales, 80^, 
Chaluza, 55. 
Characesp, 263. 
Chenopodiaet*a\ 180. 
Chenopodiales, 86. 
Cicatrix, 21. 
Oircinnate, 17. 
Chidndcs, 9. 

Claw, 45. 

Climbing {Stems, 11. 
Cocci, GO. 

Cohesion, 37. 
Ooleochasetie, 266. 
Columella, 248. 
Combretueefc, 133. 
Commelinaeea*. 204, 
Composite, 143. 
Cominplicate, 16. 
(June, 38. 

Conifersc, 222* 
Conjugal a*, 269. 
Connective, 48. 
Convolviilucese, 158. 
Convolute, 17. 

Corm, 7. 

Cormophvta, 2. 
Corolia, 44. 
Corollifloral, 37. 
Corona, 45. 
Coronariese, 188. 


I Corpuscular, 228. 

Corymb, 38. 

Cotyledons, 18. 

Covering leaves, 19. 

Crassulaeeju, 126. 

| Oremoearp, 60. 
i (Iren ate, 26. 

| Cnicif’ene, 96. 

! Crvptngamia, 225. 

! Cucurbitacea), 134. 

(’wpule, 61. 

Cyanophyceic, 270. 

! Cyatheucese, 238. 

| (bead etc, 223. 

! Cycle, 20. 

! Cymose, 14. 

| Cyperacea*, 213. 

I Cypsela, 61. 

j 

I Dapl males, 86. 

1 Darwin’s classification of climbing 

; stems, 12. 

S Daucus enrol a, 5. 
j Decan dria, 805. 

; Deciduous, 42. 
j Decompound, 30. 

1 Decurrcnt, 22. 

: Decussate, 20. 

| Dehiscent fruits, 58. 
i Dentate, 26. 

! Dextrorse, 11. 

| Diadelphia, 805. 
j Diadelplmus, 49. 
j Diandrin, 80«. 

! Dichasium, 14. 

Dichotomcsc, 234. 

Dichotomous, 14. 

Dic.lanivdeous, 34. 

Diclinous, 35. [80/c. 

Dicotyledonous cohorts (abstractor), 
Dicotyledonous orders (abstract 
of), 80/, [87. 

Dicotyledonous orders (details of}, 
Dicotyledons, 80k. 

Didynamia, 805. 

Didynamous, 48. 

Dilfereutiution, 2. 

Digitate, 28. 

Dilleniacea*, 88. 

Dioecia, 80 c. 
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Dioecious, 35. 

Dioscorideae. 198. 

Dipterocarpe®, 104, 

T>is«;iflora>, 80 p. 

Discomycefes, 277 . 

Dodecandria, 805. 

Drupe, 00. | 

Fbenncea;, 147. j 

Ehenalcs. 80.r. I 

Elnengnacetc, 175. ! 

Ema?*ginatc, 20. •! 

Embricate, 10. 

Embryo-sac, 55. . 

Endocarp, 56. j 

Endosperm, 09. | 

Enneandria, 805. i 

Epliipbytie roots, 0. | 

ISpienrp 50. 

Epigynje, 187. ! 

Epigynons, 49. I 

Eqiiisot, noose, 234-241 . 

Equitant, 10. \ 

Eric ales, 80?/?, 

Erysipbeae, 277. 1 

Encyclic, 37. ! 

Euphorbinoe/e, 171. 

Euphorbinles, 84. 

Extrorse, 51, • 


Families, 79. 
Fibrous root, 5. 
Ficoidales, 80?/?. 
Ficus In (lion, 6. 
Filament, 48. 
Filices, 230. 
Filicimne, 229. 
Filiform. 48. 
Floats, 3*2. 


Floral diagram of a typical mono- 
cotyledon, 186. 

Floral diagram (The), 76. 

Floral leaves, 19. 

Florets, 39. 

Floride®, 205. 

Flower of a grass (diagram of), 215. 
Flower of an orchid (diagram of), 


i 

1 

i 


i 

I 


194. 


Flower (The), 34. 
Foliage leaves, 18, 


Follicle, 58. [50. 

Forms of andrcccium (abstract of', 
Forms of calvx (abstract of, 43. 
Forms of corolla (abstract of), 46. 
Forms of Foliage leaves, 23. 

Forms of Foliage leaves (abstract 
of), 31. 

Forms of gynoecium (abstract of\ 53. 
Forms of inflorescence (abstract of). 
40. 

Forms of Perianth (abstract of), 47. 
Forms of stems (abstract of), 13. 
Fruit (The), 56. 

Fruits classification of (abstract of), 
65, 67. 

Fruits (eatable portion of). 68. 
Fucacea*, 266. 

Fmnariaccai, 96. 

Fungi, 271. 

Funiculus, 54, 68. 

Fusiform root, 4, 

Galbulus, 64. 

Gamopetalfc, 80r. 

Gamopbylhms, 47. 

Gamosepalous, 42. 

Gasteromycetes, 275. 

Gemmae, 15. 

Gentianacea?. 154. 

Gentianales, 80/. 

Genus. 78. 

Geraneaeese, 109, 

Geraniales, 8 Op. 

Gibous, 42. 

Glabrous, 33. 

Glandular hairs, 33. 

Gians, 61, 

Gioicbeniaeea*, 239. 

Globule, 264. 

Glumales. 190. 

Glimie**, 19 
Gnetaceae, 221. 

Gonidia, 277. 

Graminesc, 214. 

Gnttifcrse, 103. 

Gutti ferules, 8O0. 

Gymnosperima, 221 . 

Gymnospermia, 80g. 

Gynseciiim, (The), 51. 

Gynandrin, 80c. 
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Gynandropborc, 36. 
Gymindrous, 49. 
Gynobnsic, 52. 
Gynopbore, 36. 

Hairs, 2, 33. 
Jlepfanilria. 805. 
Hermaphrodite, 35. 
Heterophyllous, 30. 
Hexamlria, 805. 
liiluin, 68. 

Hispid. 33. 
llooks, 1 1 . 
Hydrochuridcsc, 190. 
Hymoniuni, 272, 
llyinenomycetes, 273. 
Hynienophyllace:e, 239. 
Hypericneeae, 103. 
Hyplue, 271. 

Hy poc ra tori form, 45. 
Ilypogynous, 49. 

Tcosandria, 805. 
Impari-pinnato, 29. 
incomplete, 83. 
inflorescence, 37. 
Infundibuliform, 42. 
Insertion, 21. 
Tnternodes, 15. 
lntrorse, 51. 

Involucre, 39. 
involute, 16, 

Isceteae, 243. 

Ismuerous, 37. 
Isostemonous, 37. 

Jugn, 29. 

Juncacete, 204. 
Jungeruianiiicii*, 254. 

Labellum, 47. 

Labia i se, 160. 

Lamiales, 82. 

Lamina, 21. 

Lauraeea;, 177. 

Laurales, 86. 

Leaflet, 23. 

Leaves, 18. 

Leaves (abstract of), 19. 
Legume, 58. 


Legurainosac, 121. 

Lcmna, 3. 

Lichens, 277, 278. 
Liguiatfe, 234. 
Liguiate, 45. 

Ligule, 22. 

Liiiarca), 200. 
i Linncetc, 111. 
j Linnean classes, 80«. 
j Lobed, 27. 

; Loeolie.idal, 59. 

' Lodicuhe, 47. 

I Logan iaceic, 153. 

; Loranthaceic, 168, 
Loranthus, 6. 
Lycopodineesc, 235. 
Lycopodica*, 243. 
Lythraeese, 129. 


. IVlaerospore, 227. 
Magnoliaecas, 89. 
Malpighiacese, 112. 
Malvaceae, 1(5. 
Malvales, 80<>. 

. Marat tiaeese, 236. 

| Marcescent, 43. 

' Marchantieae, 254. 
Margin of' leaf, 26. 
Marsiliaccac, 239. 
Medullary rays, 80?, 
i Melnsfcomame, 128. 

, Meliacese, 115. 
Member, 2. 


MenispermaceoD, 91 . 

! Mesocnrp, 56. 

! Metamorphosed leaves, 2. 

Micropyle, 55. 
j Micros [tores, 227- 
| Mid-rib. 18. 

j Mimoseac, 124. [15. 

i Modes of branching (abstract of), 
| Monacia, 80c. 
j Monadolpbin, 805. 
i Monadtdphous, 49. 
iVIonandriu, 80/i. 



Monoclese, 254. 

Monocotyledons, 183. [of), 187. 

Monocotyledonous orders (obstruct 
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Monocotyledonous orders (details 
of), 190. 

Monoecious, 35. 

Monopodial, 14. 

Morin£uee£D, 100. 

Mueronate, 26. 

Mucule, 264. 

IMusci, 247. 

Muscineae, 244. 

Myristicaecic, 177. i 

Myndnaeea?, 147. | 

Myrtame, 127- 

Myrtales. 80*. j 

Myxomyeetes, 283. I 

i 

Naiudaeeae, 21 1. 

Napifonn root. 5. j 

Natural system. The, 80jjf. ‘ 

Nelumbiaeese, 94. 

Nopen flies. 32. 

Nucleus, 55. ! 

Nudiflone, 189. 

Nutrition, 1 . 

Nyctaginacea?, 181. 

Nyinphaateeu?, 93. ! 

Obdolute, 16. 

Oehrea, 22. 

Ootandria, 80 b. \ 

nSdoijon’Mw, 267. i 

01«*a<!i‘:c, 14<>. j 

Onajrraeese, 131. . 

OorroniuiU' 226. 

Oosphere, 223. 

Oos|)orese, 258. 

Ofddojilossaceae, 235. 

Opimtia, 9. 

Orchidea?, 194. [250. j 

Orders of Ilepatioae (abstract of), j 

Orders of Muscmeic (abstract of), 
246. 

Orders of Museinofc (details of), 251. 
Orders of Tliallophvta (abstract of), 
25(1, 257. 

O reran. 2. 

Orobanchacesc, 164. 

Orthotrnpous, 55. 

Osmund arose, 238. 

Ovary. 52. 

Oxalitlacea?, 112. 


Palese. 19. 
Palniatifid, 27. 
Pahnatipartite, 26. 
Palmatisect, 26. 
TalmeaD, 205. 
Pamlanacese, 207. 
Panicle, 38. 
Papaveraeetc, 95. 
Pnpayacea 1 , 137. 
Papilionaccte, 122. 
Papilionaceous, 45. 
Pappus, 43. 
Parasitic roots. 6. 
Parietales, 80?//. 
Pari-pinnate, 29. 
Passi flora eoa . 134. 
Passifloralos, 80/. 
Pedate, 28. 

Pedicel, 37. 
Peduncle, 36, 37. 
Peltate, 25. 

Peltate hairs, 33. 
Pen tan dm, 80«. 
Pepo. 62. 

Perianth, 34. 
Perianth (The), 47. 
Pericarp, 56, 
Pericluetiiim, 245. 
Perijiynous. 49. 

Peri, sperm, 69. 
Peristome, 251. 
Personates, 82. 
Personate, 45. 
Petals, 44. 

Petiole, 21. 
Phasneefe, 253. 
Phvcomycet.es, 281. 
Phyllome, 2, 18. 
Phyllotaxis, 20. 
Pilous, 273. 

Pinnate, 28. 
Pinnatifid, 27. 
Piimatipnrtito, 26. 
Pinnatisect, 26. 
Pipernceip, 170. 

Pi perales, 84. 

Pista, 6. 

Pis tin cere, 210. 
Pistil, 51. 

Pistillate, 35. 
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Pitcher plant, 32. 

Pith, .80*. 

Placenta, 54. 

Plant (definition), 1. 

Plants (description of), 71. 
Plasmodium, 283. 

Plicate, 1 7. 
Plumbaginnceyc, 145. 
Polemoniacese, 157. 
Polemoniales, 81 . 

Pollen grains, 50. 

Pollen sacs, 50. 

Pollinin, 51. 

Polyadelphia, 80c. 
Polyadelphous, 40. 

Pol yand i ia, 805. 

Poly carpel 1 a rv, 52. 
Polygalaeta?, 100. 
Polygnlales, 80n. 
Polygnmia seqwilis, 80c. 

„ frustranoa, 80c. 
„ necessariu, 80c. 
,, Scgrocata. 80c. 
Polytramia superflun, 80c. 
Polygamous, 30. 
Polygonaoerp, 178. 

Pol y pod iac etc, 236. 

Pome, 04. 

Pontederinceie, 203. 

Porous dehiscence, 51. 
Portuiacacete, 102. 

Preflora tion, 17. 
Prefoliation, 17. 

Prickles, 34. 

Primary-root, 3. 
Primulales, 80ic. 
Proteaeoie, 176. 
Prothalluim, 226. 
Protoneina, 244. 
Protophyta, 260. 

Psiloteas, 244, 

Pubescent, 33. 

Pul vi nus, 21. 

Putamen, 57. 
Pyrenomycetes, 276. 
Pyxidium, 58. 


Quernales, 84. 
Quincuncial, 16. 


Raceme, 38. 

Racemose, 14. 

Rncliis, 37. 

Ran ales, 80Z. 

Rarmuculaoete, 87. 

Raphe, 55. 

Repand, 26. 
liesedacea), 98. 

Retinaculum, 51. 

Re volute, 16. 

Rhamnacefe, 116. 

Rhizocarpeie, 233. 

Rhizomes, 7. 

R hizopiioracejc, 1 32. 

Riccicae, 254. 

Root, 3. 

Root abstract of forms of. 5. 

{ • 

Root-cap, 2. 

Rosaet.a\ 125. 

Rosales, 80r. 

Rubiacem, 141. 

Rubiales, 80c. 

Runners. 9. 

Snceharomyces, 283. 

Sulviniaeerc, 240. 

Samara, 61. 

Santalaccae, 169. 

Sun tal ales, 83. 

Sapindaceae, 117. 

Sapindalcs, 80r, 

Sapotaceaj, 148. 

Sarcooarp, 57. 

Scape, 37. 

Schedules (Professor llonslnwV, 73. 
SchizaBacea}, 238. 

Schizoearp, 58. 

Schizoinycetos, 284. 

Scitamineie, 192. 

Scorpio id cyme, 39. 
ScTophulariaceaj, 163. 

Secondary root, 3. 

Sehiginelleae. 242. 

Septicidal, 59. 

Sept i (Vagal, 59. 

Serrate, 26. 

Seta, 245. 

Sexual system, 80. 

Siliqua, 58. 
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Siphoneiv, 268. 
Sinistrorse, 11. 
Smilaceac, 203. 
Solanacese, 155. 
Sorosis, 64. 

Spadix, 38. 

Spatlie, 19, 38. 
Species, 77. 
Spermatozoid, 2*26. 
Sphagnacea?, 253. 
Spike, 38. 

Spines, 34. 

Spores, 226. 

Square stems, 9. 
Stamen, 4b. 

St animate, 35. 

Stem, 7. 

Stcrculiaceic, 106. 
Stigma, 52. 

Sting, 34. 

Stipitate, 36. 
Stipulate, 230. 
Stipules, 2*2. 

Stolon, 9. 

Strobilus, 64. 

Style, 52. 

Syconous. 64. 

Sty race a;, 148. 
Sympode, 14. 
Syncurpous, 53. 
Syngenesia, 80c. 
Syngenosious, 49. 
Synsepalous, 42. 

Tamaricaeea?, 10*2. 
Tap root, 4. 

Tegmen, 55. 

Tendrils, 11, 32. 
Terminal bud, 15. 
Ternsti omiiaceas, 1 04. 
Testa, 55. 
Tetradynamia, 805. 
Tetradynamous, 48' 
Tetrandia, 80 a. 
Tetraspore, 265. 
Texture of leaves, 32. 
Thahuuiflora*, 80 L 
Tlialamilloral, 37. 
Thalamus, 36. 
Thallopliyta, 2, 255. 


Theca, 245. 

Tiliaee®, 107. 

Torus, 36. 

Trcmelliuesp., 273. 

Triadelphous, 49. 

Triandria, 80?r. 

Triehogyne, 265. 

Trie homes, 2. 

Trichophore, 265. 

Tri -pinnate, 30. 

Truncate, 26. 

Trunk. 8. 

Tubernce®, 276. 

Tuberous root, 5. 

T iibers, 8. 

Tubular, 42. 

Twining steins, 11. 

TypLiacese, 209. 

TImbellales, 80?/. 

Umbel lifer®, 140. 

Urticace®, 173. 

ITrticales, 85. 

U tricularincem, 1 64. 

Vnginate, 21 . 

Va Irate, 16. 

Vanda ltoxburgliii, 6. 

Variety, 77. 

Vascular cryptogams, 226. 

Vascular oryptogamie orders (ab- 
stract of), 229. 

Vascular crynlogamio orders (de- 
tails of), 235. *“ 

Verbenaee®, 162. 

Vernation, 16. 

Vcrticel, 20. 

Vex illary, 16. 

Vexillum, 45. 

Villous, 33. 

Viobiee®, 99. 

Vi taco®, 116. 

Volvociue®, 2G9. 

Whorl, 20. 

Zygomycetes, 282. 

Zvgopbyllaccaj, 113. 

Zygospore®, 259. 
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in the I If i i of lln-i ( in ti \ Alin > t t\ i\ p i c t nt in s s« \ <■ r il well diuwn 

and t t nlv < ill w > 1 in i n in ;** lui} distiut oflutr and 

lovu ( f ai itui il I » t n sh ul 1 j ssissi< j\ llu I si ni m 

“ It i a bo k win li T m fulms oi di t ul, \w l< t t i p <i knowledge, mil skill 

in '-ett in^ it fntli, l 11 t th hijust trulit <n Mi \\ II uni which 

ou^lit to c tiiim m l f i it the \u) highest pint lining fi\t links ol in lian 

but in \ * — In »tn Duly V 

I hi opt >1 iht b> ki \fi> < mpl te, ml if in me thipuis uc astoiupirr 

mil ih u i the (, it will ul mi »l 1) lultil the fumtim ot i h \t hook An 

tkmuil m lu ill i mi ti >t 1 1 \ mill Ilium lllustiitims h is ht >im an absolute 
nt cssit^ »» tbtst di> wht i ■»> mu it imp it mot is itt u tul hi < hit it ion, and 
iiglitl) 30 to pin sit il swi in mil Mi (jni n s ivoik ji > nis s, is tu is wc are 
abb to j ul 0 i, to ipi l> tl i ut»id t tlum — J i lui i Utdinl 0 t ittc 





